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E | ELICATE though the job a radio 
^ tube must perform, upon its rug¬ 
gedness depends the infallibility of the 
set it serves. 

And how importantly such ruggedness 
counts today — in the many wartime 
applications of radio. 

But fortunately there is a tube that has 
what it takes to withstand the devastat¬ 
ing shocks and concussions of battle— 
a tube especially engineered to stouten 
the heart of sure reception. 



That’s the Sylvania Lock-In Tube—with 
its connections welded, not soldered 
— with its fewer joints, its all-glass 
header, and its vastly improved mount 


the exclusive lock-in lug 


from which it derives its name. 

Here alert, progressive Sylvania engi¬ 
neering has scored again — and at a time 
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radio’s service to America. 


HYGRADE SYLVANIA CORPORATION 


New York City EMPORIUM, PA. 


Salem, Mass. 


Also makers of HYGRADE Incandescent Lamps, Fluorescent Lamps and Fixtures. 
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JWMONG the many grades of Formica, developed 
in to meet the requirements of particular appli¬ 
cations, there are varieties to meet a vast number 
of electrical needs. It is a material of first usefulness 
for heavy power circuits as well as for high 
frequency communication circuits. 

The material maintains its dimensions under 
changes in humidity and temperature,- it may be 
had with an unusually low power factor, or with 
high insulation resistance. There are many grades 
developed to provide maximum workability for 
mass production operations. 

Sheets, tubes, and rods, and machined and 
molded parts are finding an ever increasing use 
in the work of the navy and signal corps, and 
aviation industry. 

Let us send you the Formica data book which 
contains engineering test data on all the grades. 

THE FORMICA INSULATION COMPANY 

4619 Spring Grove Ave., Cincinnati, Ohio 


ORMICA 


Formica In DEFENSE! 

In the vast production of communications equipment which 
is necessary for the navy, the army and the air corps 
Formica is being used in unparailelled quantity. Nearly 80 
per cent of current output is for defense. 
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e See ... 

WITH CONVERSION AND CONSERVATION 

the theme of the day, development, de¬ 
sign and rhethods of application will 
undergo a truly revolutionary change. 
For many, this new format will concern 
new equipment for the armed services 
with its attendant stringent requisites. 
For others this new order will mean 
complete new types of product design, 
and still for others, it will mean “reno¬ 
vation” design. 

Efficiency characteristics will have to 
be maintained or improved upon by the 
use of, in many instances, ingenious cir¬ 
cuit arrangements and by the applica¬ 
tion of components, that may be new 
or repaired. There will be defective 
components that perhaps cannot be re¬ 
placed and have been thus heretofore 
considered a total loss. Improvisions 
will, have to be made whereby such 
“losses” may be minimized. A common 
source of this condition prevails in the 
tube setups. Methods and suggestions 
for such repairs are already being 
studied and resulting data collated. 

The laboratory and shop will assume 
a new important role in this era of 
emergency design and development. To 
maintain such a program, it will be often 
necessary' to resort to new forms of 
engineering, one of which will be famil¬ 
iar to all of us, while the others will be 
new to many. In the first instance, we 
are referring, of course, to radio and 
electrical engineering, while in the sec¬ 
ond instances, we refer to chemical and 
metallurgical engineering. Of course it 
will be difficult to gain a knowledge of 
this latter subject overnight, but inten¬ 
sive research and study will go a long 
(Continued on page 35) 
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Communication progress is effectively illustrated in these 
views of a typical 1918 (1st World War) receiving in¬ 
stallation and the equipment used today (2d World War). 

The 1918 system for trans-Atlantic reception was very 
simple, consisting of a loop antenna, a receiver, balancing 
coils and a breadboard amplifier, with a suitable static 
reducing system. Today’s installation (RCA equip¬ 
ment shown) uses multi-tube diversity receivers with 
triple detection methods, variety of antennae and asso¬ 
ciated receiving improvements to assure an amazing con¬ 
sistency and efficiency of performance imperative today. 
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ONE MORE DETOUR... 


S IX TIMES in a century-and-a-half, the 
swift and peaceful progress of America has 
swerved temporarily from its peaceful course 
... six times we have been detoured into war 
by enemies who misunderstood our love of 
peace, and interpreted it as weakness. 

After each of these historic detours, we have 
gotten back on the road again: the road that 
has led us to higher attainments than any 
other nation has yet attained. 

Once again we are on such a detour: in a war we 
did not seek, and which our enemies will one 
day regret seeking. Once again we have deferred 
our peaceful progress and have dedicated every 
effort to getting through that detour. And once 


again—when we are through—we shall turn 
our eyes towards greater horizons . . . towards 
new achievements through science and industry 
—new things for a new and greater America. 

Here at RCA, this is our creed . . . and we fear 
neither today nor tomorrow. We know that 
when this war is won, radio has many con¬ 
tributions to make to our way of life. New 
techniques of broadcasting. Television. New 
applications of radio science to industrial 
production. Facsimile . . . the list is endless. 

And we know, too, that the war will 
be won. That’s as sure as History 
... as certain as the course of Amer¬ 
ican Destiny has always been! 


RCA FARADON 
MICA 

CONDENSERS 

If 

tUUi»nUMiokl*i 

__ J 


RCA MANUFACTURING COMPANY, INC., CAMDEN, N. J. 

A Service of the Radio Corporation of America • In Canada; RCA Victor Company, Ltd., Montreal 
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D URABILITY to withstand the concus¬ 
sions of big bombs and gunfire, 
dependability under conditions of high 
humidity and other temperature 
extremes, lighter weight construction, 
and faster heat dissipation—these, in 
brief, are the advantages of all-metal 
construction, that have brought IRC 
Rheostats to the fore for War-purpose 
applications. Ask for the IRC Rheostat 
Catalogs Nos. VI and Vl-a. 


Lighter in weight ... 

50% lower temperature rise for 
equal size in other types ... 

Available for 200-hour salt- 
spray test requirement ... 

Designs available for special 
aircraft and ordnance use ... 

Made for high- and low-temper¬ 
ature operation ... 

25- and 50-watt sizes 


WRITE FOR THESE 
DATA BULLETINS 


Makers of Resistance Units in More Types, Shapes and Sizes, and 
for More Applications Than Any Other Manufacturer in the World. 


415 North Broad Street, Philadelphia, Penna 
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COMMUNICATION 

LEWIS WINNER, Editor 



The Tests that Proved 

F-M VITAL 

by HERBERT DuVAL, Jr. 

Radio and Television Department 
General Electric Company 


F REQUENCY modulation has been 
a major contribution to the “short- 
haul” communication system. The 
large number of frequency modulation 
communication systems which have 
been installed in less than two years 
since commercial apparatus became 
available is evidence of the widespread 
interest in this communication princi¬ 
ple. This ready acceptance has been 
gratifying to engineers who developed 
the system. 

In 1934, with the installation of two- 
way u-h-f radio equipment for the Bos¬ 
ton (Mass.) Police Department, the use 
of. frequencies between 30 and 40 mega- 



At left, a 25 watt, 30 to 40 me f-m unit with the transmitter at the left and the receiver at the right in an auto trunk compart¬ 
ment. At right, Dr. R. E. Bodet, senior surgical officer in charge of the quarantine station in Boston, talking to a tug via a two- 

way f-m hookup. 


TO COMMUNICATIONS 



A G.E. control unit, with provision for 
remote operation with a remote control 
unit. 


cycles for local communication purposes 
was on the rise. A few years later the 
public utilities began using these fre¬ 
quencies for communication with their 
truck and emergency repair crews. 

Many of these communication systems 
did not cover the entire area over which 


communication was desired. The prac¬ 
tical limitation of power (IS watts) in 
the mobile transmitter made it neces¬ 
sary in many systems to use pick-up 
receivers and bring the audio signal 
back to a central location on leased tele¬ 
phone lines. Such systems are expensive 
to maintain due to the telephone line 
rental. (Frequency modulation does not 
eliminate the occasional need of pick-up 
receivers but it does reduce the number 
of communication systems requiring 
them, and in many instances reduces the 
number of pick-up receivers required.) 

Our engineers spent several years 
leaking’ thorough mathematical anal¬ 
yses,, making laboratory and field tests, 
and considering standards of operation 
before entering into the design of com¬ 
mercial f-m apparatus. This long back¬ 
ground of experience enabled us and 
others to bring out commercial designs 
superior in electrical performance, op- 
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eration, and mechanical construction to 
previous amplitude modulated appara¬ 
tus. 

While the idea of using f-m is almost 
as old as radio itself, it was Major Ed¬ 
ward H. Armstrong’s idea of wide- 
swing and receiver limiters (announced 
in 1935) that started engineers working 
anew and with increased tempo on the 
problem. From 1935 on, numerous lab¬ 
oratory tests were conducted. The sys¬ 
tem proved of such value that reason¬ 
ably complete apparatus was constructed 
and field tests were begun. 

The publicity given to f-m during 
this development period led to a large 
amount of interest in the police radio 
field. Several police agencies contacted 
the FCC, wondering if they would ac¬ 
cept applications for construction per¬ 
mits for the use of f-m in the thirty to 
forty me band. 

At about this time our engineers ap¬ 
proached the FCC with the same ques¬ 
tion, whereupon the Commission ex¬ 
pressed a desire to witness a field dem¬ 
onstration of f-m police radio. There 
were certain aspects of related prob¬ 
lems, the solutions to which they wished 
to see demonstrated. Experimental li¬ 
censes might be issued to various police 
agencies and public utilities if the prob¬ 


lems were solved, the Commission ex¬ 
plained. 

The problems presented to our engi¬ 
neers were: 

(1) To prove that f-m could be used 
on the 40 kc channels already estab¬ 
lished between 30 and 40 megacycles. 

(2) To prove that f-m had definite 
advantages over a-m apparatus already 
in use in this band. 

(3) To prove that a transmitter 
using f-m did not give appreciably more 
interference to an existing a-m station 
on the same frequency than would a 
similarly powered station. 

(4) To prove point 3 on the first ad¬ 
jacent channel. 

(5) To prove point 3 on the second 
adjacent channel. 

(6) To demonstrate acceptable stand¬ 
ards of performance such as frequency 
swing, etc. 

These six points meant that the ap¬ 
paratus used could not be just labora¬ 
tory equipment, but had to be reason¬ 
ably close to what would later be com¬ 
mercial apparatus. Fortunately we had 
been working on the problems and had 
apparatus suitable to make the demon¬ 
stration. Two engineers from the FCC 
came to Schenectady and spent two 
days taking data during our field run. 


The set-up was as follows: At Al¬ 
bany, N. Y., in the State Office Build¬ 
ing, a 150-watt u-h-f transmitter was 
installed that could be either amplitude 
or frequency modulated. This transmit¬ 
ter could be adjusted to any of the three 
adjacent frequencies that were to be 
used in the tests. Changing frequency or 
changing from a-m to f-m did not af¬ 
fect the power output of the transmitter. 

Vertically polarized radiation was 
used with a closed type J antenna on 
top of the building, about 390 feet above 
the ground level and about 610 feet 
above sea level. 

In one of our buildings at Schenec¬ 
tady, N. Y. (approximately 14J^ air¬ 
line miles from the Albany station), 
was located a 50-watt amplitude modu¬ 
lated transmitter that was to be used on 
only one frequency, all frequency 
changing being done at Albany. 

The antenna at Schenectady was also 
a closed J about 240 feet above ground 
level and approximately 465 feet above 
sea level. 

While the ground level at Albany and 
Schenectady is about the same height 
above sea level, the ground elevation 
between the two points is rolling and, 
in one or two places, reaches elevations 
above sea level comparable to the height 
of the Schenectady antenna. 

The receiver in the automobile was 
a superheterodyne constructed to re¬ 
ceive either a-m or f-m, with provision 
to switch the receiver from plain diode 
detection for a-m and f-m detection by 
using a limiter and a discriminator. 
Suitable meters were connected into the 
receiver so that relative field strength 
and audio signal plus noise-to-noise ratio 
could be measured. The receiving an¬ 
tenna was the standard quarter-wave 
whip type vertical antenna. 

Receivers were installed at Schenec¬ 
tady and Albany, and a mobile trans¬ 
mitter was installed in the car so that 
instructions could be given to the engi¬ 
neers at Schenectady and Albany while 
the field tests were being made. 

During these tests, musical record¬ 
ings were used at the Albany transmit¬ 
ter and voice recordings were used at 
Schenectady. The transmissions from 
each station thus could be identified 
easily and quickly during listening tests. 
Continuous tone modulation was used 
when measurements were being taken. 

Since this apparatus was operating in 
the 30-40 megacycle band, and the op¬ 
erating channels in this band are sepa¬ 
rated by 40 kc, it was necessary to 
choose some operating standards that 
would be suitable to the FCC engineers 
and also later on to the communication 
engineer. To provide a suitable guard 
band, it was decided to use only 30 kc 
of the 40 kc channel and, hence, “100 
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(Top) Desk police officer at headquarters in Maywood, III., using two-way f-m 
units. The transmitter and receiver are located In rear of the desk. (Bottom) 
Officer at police station in Riverside, III., at an f-m remote control unit, for 
two-way operation. 


per cent modulation” was defined a* 
plus or minus 15 kc. Earlier tests had 
indicated that a five-to-one “swing ra¬ 
tio” between the frequency swing and 
the highest audio frequency produced 
very excellent f-m noise reduction per¬ 
formance. Therefore, the audio output 
circuit of the receiver was equipped 
with a filter circuit to limit the audio 
response to 3,000 cycles and the input 
level of the transmitters was adjusted 
to swing the output frequency plus or 
minus 15 kc. The input level of the tone 
oscillators was adjusted to provide plus 
or minus 15 kc swing at approximately 
1,000 cycles, while the signal plus noise- 
to-noise ratios and adjacent channel 
interference measurements were taken. 

The choice of the plus or minus 15 kc 
swing for the initial tests proved to be 
entirely sound, and apparatus using this 
standard was first licensed on an experi¬ 
mental basis by the FCC. All other 
manufacturers of f-m emergency com¬ 
munication equipment have adopted the 
same standards, and now f-m is being 
licensed by the FCC in the same man¬ 
ner as a-m apparatus has been for the 
past few years. 

It is doubtful if f-m would have been 
given serious consideration by manufac¬ 
turers, users, or the FCC, if it had not 
shown so many advantages over pre¬ 
viously accepted standards. The im¬ 
proved performance provided by f-m 
was demonstrated by using the trans¬ 
mitter at Albany. 

The transmitter was first amplitude 
modulated 100 per cent with approxi¬ 
mately a 1,000-cycle tone and the test 
car proceeded directly away from the 
station, stopping periodically to make 
signal plus noise-to-noise measurements. 
When the car was far enough from the 
station so the ratio of signal-plus-noise 
to noise was approximately four to one, 
it was generally agreed that the station 
call letters (announced periodically in 
place of the tone modulation) were no 
longer understandable, and this was the 
limit of coverage by a-m transmission. 
The station transmitter then changed to 
frequency modulation and the car pro¬ 
ceeded on until the station announce¬ 
ments were again unreadable. The in¬ 
crease in air distance from the station 
transmitter was approximately 50 per 
cent. 

This test was made in several differ¬ 
ent directions from the Albany station, 
and in all cases the indications were 
that f-m provided an increased range of 
50 per cent over a-m. 

It is to be remembered that these 
tests were made with standard police 
type a-m receivers of the single super¬ 
heterodyne type, to which had been 
added the i-f circuits necessary for the 
reception of f-m. Later design work 


produced receivers that provide addi¬ 
tional f-m range due to the increased 
sensitivity and high r-f gain. Present 
f-m receivers are designed with opti¬ 
mum sensitivity and gain to take full 
advantage of the ability of weaker sig¬ 
nals to provide usable communication 
on f-m than was possible with a-m 
equipment. 

Another interesting* comparison of 
a-m and f-m was made when the out¬ 
put power on a-m was adjusted to 50 
watts output, and signal-plus noise to 
noise ratio measured. The transmitter 
was then switched to f-m and the power 
reduced to approximately one watt out¬ 
put before a similar signal-plus-noise to 
noise ratio measurement was obtained. 
In this instance, the car remained sta¬ 
tionary while the adjustments and meas¬ 
urements were made. 

To determine the difference in inter¬ 
ference between two a-m transmitters 
operated on the same frequency and one 
a-m and one f-m transmitter operated 
on the same frequency, the Schenectady 
transmitter was amplitude modulated 
and the mobile receiver was set for re¬ 
ception of a-ni. The Albany transmit¬ 
ter was considered the interfering or 
undesired signal. 


First, the car traveled from Schenec¬ 
tady to Albany, making signal-plus- 
noise to noise ratio measurements, while 
the Albany transmitter was on a-m and 
then the run was repeated with Albany 
on f-m. (f-m was the “defender,” so 
the test was not repeated with f-m as 
the desired signal.) 

The data taken indicated that approx¬ 
imately 7 db less interference was pro¬ 
duced in an a-m receiver by an f-m car¬ 
rier than by a carrier of equal strength 
with a-m. This reduction in interfer¬ 
ence is, of course, due to the virtual ab¬ 
sence of a heterodyne between the a-m 
and f-m carriers. Hence, there would 
be less interference to existing a-m sta¬ 
tions if new contemplated installations 
used f-m instead of a-m. 

Next, the transmitter at Albany was 
shifted 40 kc to the next channel and 
the tests were repeated. Measurements 
indicated that the undesired f-m signal 
gave a slight increase in interference to 
the desired a-m signal as compared to 
equal carrier-level of undesired a-m sig¬ 
nal. The increased interference, how¬ 
ever, was barely discernible in the 
ear, and the Albany transmitter was 
switched back and forth between f-m 
(Continued on page 30) 
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Common 


EMPIRICAL EQUATIONS 


An analysis of practical experience equations 
that will facilitate solutions to many problems 
of the broadcast and communications engineer 

by DAWKINS ESPY* 

Research Engineer, Columbia University 
National Defense Research Laboratories 



Figure I 

Empirical equation summary 


are then added, resulting in a number 
of equations equal to the number of 
constants involved. The equations 
thus determined are then solved simul¬ 
taneously for the values of the con¬ 
stants, and these values are substituted 
back in the original form, thereby yield¬ 
ing the desired empirical equation. A 
check may be had on the accuracy of 
the resultant empirical equation by sub¬ 
stituting the various values of the inde¬ 
pendent variable and calculating corre¬ 
sponding values of the dependent vari¬ 
able, and then comparing these with 
the actual experimental values of the 
dependent variable. The error in each 


case may be marked plus or minus ac¬ 
cording to whether the calculated value 
is greater or smaller than the observed 
value. If the sum of the positive and 
negative errors are approximately 
equal, the points very nearly equally 
distributed on either side of the em¬ 
pirical curve, thus indicating that a 
satisfactory empirical equation has 
been evolved. 

It can be easily shown that any of the 
equations in Figure 1 may be manipu¬ 
lated into the straight line form of 
y = mx + b. Thus, if the right nota¬ 
tions are used for the variables a 
C Continued on page 11) 


T HE engineer often encounters 
related groups of data which he 
would like to express algebraical¬ 
ly. The resulting equations are called 
empirical equations. There are many 
methods of determining the proper 
equation, but perhaps the simplest and 
most useful of these is the method of 
averages. 

A general method can be adapted and 
is readily applicable to any of the 
equation forms that will be described. 
First, the proper form is determined. 
Then, numerous equations using corre¬ 
sponding data are formed. These are di¬ 
vided into a number of different groups 
according to the number of forms that 
the unknowns take . 1 When placing the 
equations into the various groups, one 
should place alternate equations in a 
given group in the case of two groups, 
every third equation in a given group 
in the case of three groups, etc. 

The equations in these various groups 

M.e. two groups for y = mx + b, three groups 
for y = ax 2 + bx + c, etc. 

*On leave-of*absence from Research Dept, of 
KFI-KECA, Los Angeles, California. 



Figures 2 (lop) and 3 (bottom). 
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W51C JUMPS TO SO, 


GL-880’s 


This tube, although developed pri¬ 
marily for FM and television, has unusual 
efficiency at international and standard 
broadcast frequencies, and as a modu¬ 
lator. A pair will give a 50-kw plate- 
modulated carrier at 25 mcl 
The GL-880 is just one tube in General 


Electric’s complete line of top perform¬ 
ers, Specify ‘‘G-E” on your next tube 
order, and measure the difference your¬ 
self. Ask your nearby G-E representative 
or dealer for your copy of our transmit- 
ting-tube bulletin (GEA-3315C), or write 
General Electric, Schenectady, N. Y„ 


“the most efficient tubes ... for high 
frequencies" 

The GL-880’s ingenious “folded” anode reduces 
internal lead lengths by 10 inches without sacri¬ 
ficing cooling surface. 

“easy to drive" 

Two GL-880’s with only 1500 watts driving 
power will deliver an easy 50 kw of FM at 50 me. 

“easy to neutralize" 

Dual grid leads for separation of excitation and 
neutralization minimize neutralizing problems. 

“no cooling problems" 


General P- al 3tr eet 
a4 0 S° utlx •lunoti 
Chicago* i 


October 27 ! 
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(Left) G. E. Gustafson,. Asst. 
Vice President in Charge of 
Engineering: (right) J. E. 
Brown, Executive Engineer 
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FOR 


ALL SISI YOUR 



NEEDS 



FM Broadcast Transmitters 


$-T Transmitters 


250 to 50,000 Watts 


Measuring & Testing 
Equipment 


Receivers for Home 
and S-T Service 


FM Police and Emergency 
Transmitters and Receivers 


Tubes 


GENERAL 








SSAGE 


AWAR ME 

to 

ALL EMPLOYERS 


★ From the United States Treasury Department ★ 


Winning this War is going to take the mightiest effort 
America has ever made—in men, in materials, and in 
money! Every dollar, every dime that is not urgently 
needed for the civilian necessities of food, clothing, and 
shelter, must, if we are to secure final Victory, be put into 
the war effort. 

An important part of the billions required to produce 
the planes, tanks, ships, and guns our Army and Navy 
need must come from the sale of Defense Bonds. Only 
by regular, week by week, pay-day by pay-day invest¬ 
ment of the American people can this be done. 

This is the American way to win. This is the way to 
preserve our democratic way of life. 


consideration. You will receive—1, a booklet describing 
how the Plan works; 2, samples of free literature fur¬ 
nished to companies installing the Plan; 3, a sample 
employee Pay-Roll Savings authorization card; and 4, 
the name of your State Defense Bond administrator who 
can supply experienced aid in setting up the Plan. 

To get full facts, send the coupon below 
—today! Or write, Treasury Department, Sec¬ 
tion B, 709 Twelfth St., NW, Washington, D. G. 

HOW THE PAY-ROLL SAVINGS 
PLAN HELPS YOUR COUNTRY 


Facing these facts, your Government needs, urgently, 
your cooperation with your employees in immediately 
enrolling them in a 

PAY-ROLL SAVINGS PLAN 

The Pay-Roll Savings Plan is simple and efficient. 
It provides, simply, for regular purchases by your em¬ 
ployees of United States Defense Bonds through system¬ 
atic—yet voluntary—pay-roll allotments. All you do is 
hold the total funds collected from these pay-roll allot¬ 
ments in a separate account and deliver a Defense Bond 
to the employee each time his allotments accumulate to 
an amount sufficient to purchase a Bond. 

The Pay-Roll Savings Plan has the approval of the 
American Federation of Labor, the Congress for Indus¬ 
trial Organization, and the Railroad Brotherhoods. It is 
now in effect in several thousand companies varying in 
number of employees from 3 to over 10,000. 

In sending the coupon below, you are under no obliga¬ 
tion, other than your own interest in the future of your 
country, to install the Plan after you have given it your 


I lt provides immediate cash now to produce the finest, 
deadliest fighting equipment an Army and Navy ever 
needed to win. 

2 It gives every American wage earner the opportunity for 
financial participation in National Defense. 

3 By storing up wages, it will reduce the current demand 
for consumer goods while they are scarce, thus retarding 
inflation. 

4 It reduces the percentage of Defense financing that must 
be placed with banks, thus putting our emergency financ¬ 
ing on a sounder basis. 

It builds a reserve buying power for the post-war purchase 
•* of civilian goods to keep our factories running after the 
war. 

It helps your employees provide for their future. 
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EMPIRICAL EQUATIONS 

{Continued from page 8) 
straight line will result. For example, 


if we have the form: 

y = be“ .(1) 

and we take the logarithm of both sides, 
we have 

log y = log b + ax log e .(2) 

then by letting log y = y', log b = b' 
and a log e = a' we have 

/ = a'x + b' .(3) 


the straight line form. Now we see by 
examination of equation (3), that if 
we plot x against y' or x against 
logy we satisfy the straight-line law. 
This corresponds to the straight line 
test shown in Figure 1. 

There is no exact rule by which one 
tells what form to use other than to 
plot the data in the various straight line 
tests until a straight line is found. Then 
one uses the corresponding form. 

There are four steps in the proce¬ 
dure: 

(1) Determine form to be used by 
straight line tests or knowledge of ex¬ 
perimental data. 

(2) Form equations of selected form 
using corresponding data, and divide 
equations systematically into as many 
groups as there are forms of the vari¬ 
ables as explained above. 

(3) Solve simultaneously equations 
which are the result of the addition of 
the groups formed in part (2), thus 
determining the values of the con¬ 
stants. These values are put back in 
the original form of the equation, there¬ 
by yielding the desired empirical equa¬ 
tion. 

(4) This final form may be checked 
for accuracy throughout the experi¬ 
mental range by substituting the value 
of one variable and determining the 
second variable and comparing the 
values with the experimental ones. 

As an example, let us assume the set 
of experimental values as shown in 




Figure 5 

Figure 4, and plot them as shown. It 
is obvious that they follow the straight 
line form very closely. From Figure 
1 we see that the empirical form to 
use in conjunction with a straight line 
is 

y = mx -f- b 


Forming equations from the various 
corresponding sets of x and y we have 


Group 7 

2.4= m-j-b 
5 = 3m + b 
7.5 = 5m + b 


Group 2 

3.5 = 2m -f- b 
6 = 4m 4- b 

9 = 6m 4- b 


adding the equations in each group we 
obtain 

14.9 = 9m + 3b 18.5 = 12m 4- 3b 
Solving these two equations, we find 
m = 1.20 and b = 1.37 
Thus, the law is 

y = 1.2x4- 1.37 

Now, let us take another example. 
It can be found that by plotting the 
values of x and y shown in Figure 2 
on log-log paper, the result will be a 
straight line. This indicates that the 
form 

y = ax” 

from Figure 1 should be used. Before 
proceeding one must transform the 
power law form into the straight line 
form. This may be done by taking the 
log of both sides 

l°g y = log a 4- n log x 

Then 

y' = nx' 4- a' 

where 

y r = log y, a' = log a and x' = log x 

Forming the equations with corre¬ 
sponding values, we have 

flog 35 = (log 2 )n 4- log a 
\ log 100= (log 10)n 4- log a 
[log 300 = (log 60)n 4- log a 

j log 60 = (log 5 )n 4- log a 
(log 200 = (log 30)n + log a 


44 



.50 .52 .54 .56 -58 .60 .62 .64 .66 
Value of n 


Figure 6 

Performing the log operations and 
substituting for log a and its equiva¬ 
lent a', we obtain 

1.544 = 0.301 n 4- a' 

-2 = n + a' 

2.477 = 1.779 n 4- a' 

f 1.729 = 0.669 n 4- a' 

(2.301 = 1.477 n + a' 

Adding the equations in each group, we 
get 

6.021 = 3.081 n + 3a' 

4.081 = 2.176 n 4-2a' 

Solving, we get a' = 1.44 and 
n = .552. Putting these values in the 
straight line form, we have « 

y' = .552 x' -j-1.44 

But a' = log a = 1.44; thus a = 27.5. 
Therefore, the power law is 
y— 27.5 x' 533 

In Figure 2, we have a comparison of 
the observed and calculated values. 
It is soon apparent that the formula 
y— 27.S x’ 662 can only be used as a 
starting point from which to make ad¬ 
ditional trials. A few trials will soon 
reveal that the form y=21.8x® 
yields values that correspond closest to 
the straight line in Figure 5. Figure 2 
gives a table of values for several other 
combinations of n and a. 

If one wished the curve to pass 
through the extreme points 2, 35 and 
{Continued on page 30) 
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RADIO-TELEPHONE SYSTEMS 


Shore Station Transmissions 


by H. M. PRUDEN 

Bell Telephone Laboratories 


D URING the past decade, radio 
telephone service between shore 
and vessels off the coast of the 
United States or within its harbors has 


undergone considerable growth and de¬ 
velopment. Such an extensive commer¬ 
cial service cannot come into existence 
overnight; the development work lead¬ 


ing to the present successful system 
was begun over twenty years ago. The 
present installations, differing consid¬ 
erably from the first, 1 are the result not 
only of earlier commercial trials but of 
extensive research studies of radio 
transmission between ships and shore 
stations and of the most effective types 
of circuits to employ. As a result of 
all this work, a complete coastal radio 
system is now in use. It consists of 
fourteen basic shore stations 2 so located 
as to cover the entire coast from Maine, 
through the Gulf of Mexico, and up the 
Pacific Coast to Seattle. 

Each of the fourteen shore stations 
includes a radio transmitter, two or 
more radio receivers, and terminal 
equipment for associating each with the 
other and with their signaling and con¬ 
trol circuits. The terminal equipment 
is installed in the toll office, and two 
of such terminals in the Long Lines 
building are illustrated on this page in 
Figure 1. The transmitter is installed 
in some small building 3 erected for the 
purpose or in some telephone building 
or leased property. The receivers, how¬ 
ever, are usually at some distance from 
the transmitters and are generally 
mounted on poles. Since the transmit¬ 
ting equipment aboard ship is not so 
powerful as that on shore, the shore re¬ 
ceivers are spaced at shorter intervals 
than the transmitters. In general the 
receivers are so placed, that any ship 
that can be reached satisfactorily by a 
particular shore station, can in turn be 
picked up satisfactorily by one of the 
receivers associated with that «hore 
transmitter. 


Figure I 

Two of the coastal radio telephone terminal units that serve to join the nation 
and the world. 


Transmission from the shore stations 
is at a frequency within the band from 
2,504 to 2,600 kilocycles, while the 
shore receivers operate at frequencies 
between 2,108 and 2,208 kilocycles. To 
call a shore station, the desired fre¬ 
quency is selected, the handset aboard 
ship is lifted, and the “talk” switch on 
the handle is pressed. This turns on the 
ship’s transmitter and the radiated car¬ 
rier causes a codan relay in one or more 
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Figure 2 

A schematic diagram of the shore circuit that is used in the coastal radio 
service. Every provision for rapid service is included, with suitable arrange¬ 
ments for busy signals, etc. 


of the shore receivers to operate and 
light a lamp in front of an operator. 
The call is then answered by the oper¬ 
ator and completed in the usual way- 
through the connecting land lines. 

Ship Calling Methods 

Two methods are available for calling 
ships. The more completely equipped 
vessels have a selective signalling sys¬ 
tem as already described in the Record. 4 
The operator dials the ship as she 
would any shore subscriber, and a bell 
is rung aboard the vessel called. In 
the earlier installations, the operator 
used a special dial, but a circuit has 
been developed, and is now in general 
use, that permits standard dials to be 
used. For ships not equipped for dial 
calling, the operator transmits a 1,000- 
cycle tone over the carrier from the 
shore transmitter, and then calls the 
ship by name or by its call letters. Such 
vessels have a loud speaker associated 
with their radio receiver, and the 1,000 
cycle tone serves as an attention signal. 

Operation Systems 

The general method of operating at 
the shore station is indicated in Figure 
2. Each receiver associated with that 
station is permanently connected to a 
monitoring jack at the switchboard. 
By plugging into this jack, the operator 
can monitor on the receiver at any time, 
either to identify calls or to select the 
best receiver for any particular call. 
Each receiver also has its line lamp, 
which is lighted when the carrier-oper¬ 
ated relay of the receiver operates. 
When a ship calls shore, it may be so 
situated that the carrier-operated relays 
of all the shore receivers of that station 
operate. When this occurs, the oper¬ 
ator may select the receiver which, on 
the basis of past experience, is generally 
the best one. If this selection gives 
satisfactory transmission, the call can 
be completed. After this is done, the 
operator may check the reception on the 
other receivers by plugging in to the 
monitoring jacks. If she finds that an¬ 
other receiver is providing better sig¬ 
nals than the one she originally selected, 
the connection may be quickly trans¬ 
ferred to the better receiver. 

L/ne Lamp Control 

Plugging into the line jack associated . 
with any receiver, actuates a connecting 
relay that extinguishes the line lamps, 
turns on the radio transmitter, and con¬ 
nects the receiver to the line jack 
through an amplifier. Operation of the 


connecting relay also switches the 
ground connection from the carrier- 
operated relay to a switching relay, 
which operates and remains operated as 
long as the ship’s carrier is on. In its 
operated position this switching relay 
connects the line jack to the radio re¬ 
ceiver but in its unoperated position, it 
connects the line jack to the radio trans¬ 
mitter. After someone aboard the ship 
has called shore by turning on his trans¬ 
mitter and announcing the name of the 
shore station being called, he releases 
the “press” switch, and listens. This 
releases the switching relay at the shore 
station, and the operator answers, gets 
the shore number wanted, and completes 
the connection. 

Busy Signal Control 

While the ship is talking, a busy sig¬ 
nal is connected to the input of the 
shore transmitter through contacts on 
the switching relay, so that, should 
someone on another ship listen before 
starting to call shore, he would hear 
the busy tone, and wait until the chan¬ 
nel was available. Without this arrange¬ 
ment someone aboard ship picking up 
his telephone while some other ship was 
talking would hear nothing, because 


the ship receivers are tuned to the fre¬ 
quency of the shore transmitter and not 
to that of the ship transmitter. He 
might thus assume that the circuit was 
idle, and call shore, thus interfering 
with the ship already calling. When the 
shore station is talking a busy signal 
is not needed because all ship receivers 
are tuned to the shore transmitting fre¬ 
quency, and thus can hear the shore end 
of the conversation. A weather-report 
jack is also associated with each sta¬ 
tion to permit weather reports and 
hydrographic information to be sent out 
without connecting any receivers to the 
switching circuit.. 

Transmitters Used 

Since the first commercial installa¬ 
tion 5 of a coastal radio station some 
dozen or so years ago, the only major 
item of equipment that has not under¬ 
gone substantial modification is the 
shore transmitter, the 9C. This was a 
modification of the 9A transmitter, 8 
originally developed as a ground sta¬ 
tion for aircraft radio communication. 
The shore receiver 7 is a much more 
recent development, and was designed 
as a result of previous experience with 
this service. It is completely self-con- 
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tained, and remotely operated, and 
maintenance is greatly assisted by use 
of circuits 8 developed for the purpose. 

Type of Equipment 

The radio equipment aboard ship 
varies not only because of the large 
range in size of the vessels but because 
of the service they are engaged in and 
the particular preferences of their 
owners. The Western Electric Com¬ 
pany has made three radio sets avail¬ 
able. One of them, the 224B radio tele¬ 
phone equipment 0 , meets the needs of the 
majority of coastwise vessels and the 
larger yachts. The other two, the 226D 10 
and the 227B radio telephone equip¬ 
ments, are smaller, and are designed 
particularly for the smaller yachts and 
for harbor craft. 

Ship-Shore Talk 

Besides completing calls between ship 
and shore, the terminal facilities also 
permit radio telephone conversations 
between ships through a shore station. 
The operating procedure is for the 
ship to call shore and ask for a connec¬ 
tion to some other ship. The shore oper¬ 
ator then calls this other ship, and hav¬ 
ing reached it, plugs into a by-pass 
jack, which, through contacts not 
shown, rearranges the circuit as indi¬ 
cated on Figure 4. The output of the 
radio receiver is connected to the input 
of the radio transmitter through a net¬ 
work, so that received speech is retrans¬ 
mitted at a frequency that can be de¬ 
tected by either vessel. 

Emergency Radio 

One of the innovations in the new 
terminal equipment is the ability to 



Figure 3 

A typical shore receiver installed In a 
decorative brick kiosk on the grounds of 
a hotel. 


A second emergency equipment is put 
into use as soon as possible, however, 
and the operating frequency changed, 
so as not to tie up harbor equipment. 
The shore station radiates carrier con¬ 
tinuously while handling calls with ves¬ 
sels, while for the emergency equipment 
the carrier must be under voice control. 
To make this possible, the technical 
operator is provided with a key that 
rearranges the circuit as shown in Fig¬ 
ure 5. The switching relay operates as 
in Figure 2, under control of the in¬ 
coming carrier, to connect the shore cir¬ 
cuit to the radio receiver. Under these 
conditions, there is no speech input to 
the vogad and hence none to the ampli¬ 
fier-detector. As a result there is no 
current through the winding of the 
voice holdover relay, and a circuit 
through its back contact disables the 
radio transmitter. When incomig 
speech ceases, the switching relay re¬ 
leases, thus connecting the shore circuit 
to the transmitter. Voice signals from 
the shore circuit result in a current in 
the output of the amplifier-detector that 
operates the voice-holdover relay, and 
causes the transmitter to radiate car¬ 
rier. The same current also operates the 
echo holdover relay, thus opening the 
circuit to the switching relay so that 
incoming speech cannot interfere with 
the transmission of outgoing signals. 


make contact with the emergency radio 
equipment 11 of the telephone companies. 
This emergency equipment is designed 
to take the place of wire facilities that 
are temporarily out of service. The abil¬ 
ity of the shore stations to communicate 
with these emergency sets is very help¬ 
ful at times in establishing the original 
connection, since then only one of the 
emergency sets is required, the shore 
station taking the place of the other. 


References 

The following Bell Lab. Record issues 
are referred to: (1)—Jan. 1930, pp. 204; 
(2)—Jan. 1941, pp. 166; (3)—Dec. 
1938, pp. 134; (4)—Apr. 1936, pp. 255; 
(5)—Nov. 1932, pp. 62; (6)—Oct. 1930, 
pp. 65; (7)—Nov. 1939, pp. 76; (8)— 
Nov. 1939, pp. 91; (9)—June 1938, pp. 
358; (10)—Sept. 1938, pp. 21; (11)— 
Feb. 1939, pp. 198. 



Figures 4 (Left) and 5 (Right) 

In Figure 4, we have an arrangement of a shore circuit for a ship to ship call, in Figure 5 is an arrangement of the shore circuit 

for communication with an emergency telephone system. 
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Gateway to the^Radio Age”! 


ON FI DENT that the future of 
radio will be greater even than 
its past, the Radio Corporation of 
America has laid the cornerstone 
for the world’s foremost center of 
radio research and pioneering — 
RCA Laboratories at Princeton, N. J. 

The main section of the Labora¬ 
tories will open in 1942, dedicated 
to the service of mankind through 
increased usefulness of radio and 
electronics to the nation, to the 
public and to industry. 


Radio has marched hand in hand 
with progress in electronics. The 
magic which created electronics— 
infinitesimal particles of electricity 
—lifted radio out of its mechanical 
era...took wireless out of the spark 
gap and sealed it inside the vacuum 
tube .. . took television off the me¬ 


chanical scanning disc and put it 
in the Iconoscope. 

In this hour of history RCA 
Laboratories fittingly symbolize 
our faith in the future—that science 
will blaze new trails in the unex¬ 
plored wilderness of the electronic 
sciences through radio research. 



RCA LABORATORIES 

A Service of the Radio Corporation of America, Radio City, N. Y. 

Other RCA Services: RCA Manufacturing Company, Inc. 
Radiomarine Corporation of America R.C.A. Communications, Inc. 
National Broadcasting Company, Inc. RCA Institutes, Inc. 
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Civil Defense 


EMERGENCY COMMUNICATION NETS 



Figures I (left) and 2 (right) 

Amateur key station of the defense network system. Features include use of f-m channel for reception of 2*/2 meter trans¬ 
ceiver field units, extension of 5-meter transmitter operation to 2fa meters with minimum duplication of equipment, and provision 
of gas generator as emergency power supply. In Figure 2, we have a block arrangement explanation of the various units used in 

this station. 


Notable features in volunteer networks; 
an effective link in defense work today 

by S. GORDON TAYLOR 



Figure 3 

The 2'/ 2 meter doubler-final, with an HK- 
54 operating at 800 volts, 100 ma. Input. 


V OLUNTEER emergency com¬ 
munication nets, manned by radio 
amateurs, have sprung up all over 
the country during recent months, as a 
part of local defense organizations. 
Their function is to provide communi¬ 
cation links such that, should telephone 
lines be interrupted during an emer¬ 
gency, the work of local defense agen¬ 
cies can still go on, properly coordinated 
and directed. Portable equipment, 
rushed to such strategic points as de¬ 


fense council headquarters, police and 
fire headquarters, the Red Cross, or the 
scene of a disaster, offers also a vital 
medium of communication, so that or¬ 
ders and information can pass .freely 
back and forth. 

With the declaration of war, at which 
time all amateurs were ruled off the air, 
this type of service was suspended only 
briefly. Within a matter of days the 
FCC was issuing special authorizations 
for continued operation to amateurs 
whose services and equipment were 
certified by local defense or municipal 
officials as being important to their local 
defense program. A certain amount of 
confusion then arose, evidently due in 
large part to the issuance of these au¬ 
thorizations without any definitely for¬ 
mulated general plan for insuring most 
effective utilization of the amateurs and 
their equipment. Early in January all 
these special authorizations were re¬ 


called without official explanation. At 
the time of this writing it is understood 
that new authorizations will soon 
be issued just as soon as a coordi¬ 
nated plan can be formulated. It is 
believed that this time the requirements 
will be that local defense officials not 
only must certify individual amateurs 
to the Defense Communications Board, 
but must at the same time submit details 
of their emergency communications 
plans (existing or proposed) for ap¬ 
proval by the DCB. One purpose of 
the latter requirement is thought to be 
an effort on the part of the DCB to 
insure maximum utilization of the facili¬ 
ties offered by the amateurs. Thus it is 
possible that in certain localities a more 
effective communications network could 
be established on a county-wide rather 
than purely local basis. Then should an 
emergency arise in any part of that 
county the entire communications unit, 
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or such part of it as may be needed, 
could be thrown in at that point (which 
might be a town with no ham residents 
and therefore without any facilities for 
its own emergency communications 
net). Moreover, a group of neighbor¬ 
ing communities might each have too 
few amateurs to form effective individ¬ 
ual networks but by pooling their “ham- 
power” could readily overcome this 
obstacle. 

There will probably be instances 
where individual towns will have their 
own communications units, but with 
plans so coordinated that these units 
can be thrown together under a master 
control plan when occasion arises. 

Whatever the plan under which emer¬ 
gency communications service is con¬ 
tinued, many men engaged profession¬ 
ally in the communications field will 
participate either by virtue of their offi¬ 
cial connections with police or other 
existing radio systems, or as holders of 
amateur licenses. It is therefore be¬ 
lieved that many will find more than 
passing interest in some of the rather 
unique features of,a local communica¬ 
tions unit organized many months ago 
in the Eastern part of the country. 

Bands Used 

This unit as now organized operates 
in the 2}4 meter band exclusively, but 
its key station is also equipped for 5 
meter operation and these latter facili¬ 
ties may be later utilized for extended 
inter-community activity. The 2)4 
meter band was selected for obvious 
reasons, most important of which is the 
easier portability of field equipment de¬ 
signed for this range. 

Equipment of the key station is shown 
in the photo of Figure 1, with details in 
Figures 2, 3 and 4. The transmitter 
equipment consists of a rack-and-panel 
5 meter phone unit and a separate 2^4 
meter final stage, which is driven by the 
output of the 5 meter transmitter and 
also utilizes the modulator of the latter. 
Thus with minimum duplication of 
equipment this station is able to put out 
a crystal-controlled signal on either 2^4 
or 5 meters. The power output on 5 
meters is between 40 and 50 watts. 
About 80 watts are fed into the plate 
circuit of the 2j4 meter final.. Because 
it serves also as a doubler its efficiency 
is lowered but the important fact is that 
it is capable of putting a healthy signal 
into every part of the town’s area of 
close to 50 square miles. It therefore 
fulfills its mission and suggests simple 
means whereby any station already 
equipped for 5 meter operation can shift 
down to 2 l /t. 

The circuit of this doubler-final is 
shown in Figure 3. It is built up on a 



Figure 4 

Tube line-ups when working either con¬ 
verter into either f-m channel. The 6K8 
tubes serve as oscillator-mixers for straight 
f-m broadcast reception without con¬ 
verters. 

standard chassis which is shown atop 
its power-supply cabinet at the extreme 
right of Figure 1. The usual precau¬ 
tions are taken to insure minimum 
length of leads and to assist in this the 
HK-54 is mounted horizontally—a sim¬ 
ple way to avoid tall standoff supports 
for the various components. Other¬ 
wise construction is quite conventional. 
Perhaps the . most important require¬ 
ment of such a doubler-final is plenty 
of grid drive if it is to provide reason¬ 
ably good output. In this case the 



Figure 5 

Operating plan of the network. Con¬ 
trol is vested in either the key station or 
the control station at Air Raid Precau¬ 
tions center, depending on the nature of 
an emergency. When the ARP station 
takes over, the better located and higher 
powered key station serves as a relay sta¬ 
tion between this and the remote station. 


HK-54 is operated at only about one- 
third its rated input, yet the full 40-50 
watt output of the 5 meter stage is util¬ 
ized in driving it. 

5 Meter Q Antenna 

The antenna is a 5 meter “Q” 
mounted about 85 feet above ground. 
For 5 meter operation this is fed with 
2" spaced feeders, untuned. By tunning 
the feeders this same antenna becomes 
an effective 2^4 meter radiator. It is 
of incidental interest that in this in¬ 
stance the feeder length, shack to an¬ 
tenna, is approximately 220 feet. 

The receiving facilities of this station 
are of special interest because of the 
unusual flexibility provided and the fact 
that an f-m channel is utilized for 2>4 
meter reception. The schematic of Fig¬ 
ure 2 conveys some idea of the complete 
adaptability. Separate converters are 
used for 2^4 and 5 meters and either of 
these can be worked into (1) a wide¬ 
band f-m channel, (2) a narrow-band 
a-m/f-m channel, or (3) a conventional 
communications receiver. The tube 
line-up shown in Figure 4 applies to 
both converters as well as to both f-m 
i-f channels. 

Because the field units are modulated 
oscillators their signals are not intelli¬ 
gible on any standard a-m superhet. It 
is seldom if ever, however, that they are 
not completely understandable with a 
converter working into the wide-band 
f-m channel. This latter combination is 
likewise a welcome alternative to a su¬ 
per regenerative receiver because it com¬ 
bines better selectivity and sensitivity 
with excellent signal to noise ratio and 
freedom from rush. Perhaps the best 
evidence of the effectiveness of the re¬ 
ceiving set-up is found in the fact that 
the 2J4 meter field units, which operate 
with a little over 1 watt input when in 
the transmit position, and may use only 
small telescoping radiators mounted 
right on their cases, can be picked up 
intelligibly from anywhere within the 
towns limits—and this is mighty hilly 
terrain. 

The field units employed are all of a 
single type — the Abbott DK-3 trans¬ 
ceiver. Instead of the conventional J4 
or J4 wave rod antenna, they employ 
the J type. Not the least advantage of 
these antennas is that they elevate the 
radiator by the length of the matching 
stub. While this is only a matter of 2 
feet, it means a lot because it helps to 
isolate the radiator from surroundings 
(such as the transmitter case and the 
operator’s body) and in addition this 
type of antenna seems to couple more 
efficiently. 

All units include self-contained bat- 
(Continued on page 20) 
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New Idea in Marine Radio Design 
Speeds Installation . . . Saves Space 


compact marine radio telegraph 
unit supplies all needed com¬ 
munications facilities. 

This all-in-one radio unit makes 
it possible to do at the factory 
practically all wiring and other 
work usually done aboard ship. 

Installed in one-fifth the time 
normally required — practically 
ready to tune in and plug in—it 
was designed and manufactured 
for the first 312 Liberty Ships 
by I.T. & T.’s subsidiary, The 
Federal Telegraph Company. 

International Telephone and Telegraph Corporation 

67 Broad Street, New York, N. Y. 


Off the ways . . . and on the way, 
go America’s Liberty Ships . . . 
mile after mile of new cargo 
vessels, stretching off endlessly 
down the ocean roadway toward 
America’s allies and united vic¬ 
tory. And this vast Armada of 
Liberty’s Arsenal is a credit to 
the shipbuilders’ craft. 

Every cubic foot has been made 
to account for itself against the 
grim demand for precious cargo 
space. For example, in the radio 
room, not eight or ten, but one 


The compact, all-in-one radio unit designed 
and manufactured for the Maritime Com¬ 
mission by I. T. & T ’s subsidiary, The Federal 
Telegraph Company. 
















EMERGENCY NETWORK 

{Continued from page 17) 

teries but have also been equipped with 
plug and cable arrangements whereby in 
test drills they can be operated from an 
external battery box, thus saving the 
self-contained batteries for actual emer¬ 
gency service. 

It was mentioned earlier that in prac¬ 
tically all defense communications nets 
the amateurs supply their own equip¬ 
ment. This area is one exception to this, 
at least to the extent that the Defense 
Council purchased all field units. 

General Operating Plan 

The general operating plan under 
which this net works, is shown in 
Figure 5. This is quite similar to 
the State Police radio set-up. The field 
units, because of their low power, can¬ 
not be depended upon for intercommun¬ 
ication among themselves in this hilly 
country, particularly when operating 
with antennas only a few feet above 
ground. All communications therefore 
clear through either the key station or 
the emergency control station at the 
ARP (Air Raid Precautions) control 
center. Normally the key station main¬ 
tains control of the net but when cir¬ 
cumstances require control can be 
swung over to the station at the ARP 
center, in which event the key station 
functions simply as a relay station be¬ 
tween this control station and such field 
units as cannot communicate direct with 
the control. 

While the control station is not as 
favorably located as the key station, nor 
does it have either the power or equip¬ 
ment of the key station, it does offer the 
advantage that during air alarms, for 
instance, it is located right in the heart 
of the activity center where its operator 
is easily accessible to the officials in 
control. Field units 1 and 5 (Figure 
5) are definitely assigned to police and 
defense headquarters and proceed there 
at once on the sounding of an alarm. 
Other units report in to the key station 
(over the air) and are given assign¬ 
ments as soon as the key station has 
obtained reports on the situation from 
units 1 and 5. 

The field units have the advantage 
that their self-contained batteries permit 
them to be operated anywhere—walk¬ 
ing, from a car or inside a building. 
To help offset their low power and lim¬ 
itations of their antennas, permanent 
antennas and feeder systems have been 
placed on roofs of various buildings oc¬ 
cupied by defense agencies, particularly 
the defense and police headquarters 
locations. Field units assigned to these 
buildings can disconnect their portable 



Figure 6 

Periodic check-up of one of the portable 
. field units. These check-ups include not 
only battery tests, but actual measure¬ 
ments of transmitted signal and other 
operating characteristics. 

antennas and substitute the feeder con¬ 
nections, thus insuring better results 
amidst the electrical noise and absorp- 



Figure 7 

Transmitter-receiver in use in a section- 
control station of this unusual emergency 
net. At the left are the vibrator supply 
and battery charger and below the stor¬ 
age battery, which constitute the emer¬ 
gency power supply. 


tion tendencies of the business center in 
which these buildings are mostly located. 

A check-up with members of several 
defense nets shows a preponderance of 
opinion in favor of 2y 2 meters as the 
most practical band for local net opera¬ 
tions. Some favor 5 meters for tie-up 
links between key stations of cooperat¬ 
ing nets in neighboring communities. 
Where both types of operation are to be 
carried on simultaneously, this two band 
arrangement helps to reduce local 
QRM. This is a particularly important 
consideration where super-regenerative 
receivers with their relatively broad 
tuning characteristics are universally 
employed. (It is reported that the new 
authorizations may limit amateur emer¬ 
gency operations to these and still 
higher frequencies.) 

Power Requirements 

This brings up the important matter 
of power requirements. Even for key 
stations a reasonably efficient transmit¬ 
ter working with 10 to 50 watts into the 
final (or modulated oscillator) will meet 
most requirements. Under unusual con¬ 
ditions power in excess of this way may 
be necessary; otherwise it is distinctly 
undesirable because of the QRM that 
may be caused in neighboring com¬ 
munities where other nets are in opera¬ 
tion. As a matter of fact it is usually 
the case that the field units could use 
higher power to better advantage than 
key stations, as a help in compensating 
for their relatively inefficient antenna 
system. This is one reason why equip¬ 
ment such as the 20 watt unit shown in 
Figure 7 is gaining favor. Such power 
is entirely practical where operation can 
be from a car and utilize the car battery 
and a 300 volt, 100 ma. standard vibra¬ 
tor supply. It is at the same time ade¬ 
quate for operation from fixed locations 
such as key stations, sub-control sta¬ 
tions, etc. In the latter service it is of 
course important that either a generator 
or a storage battery and vibrator supply 
be available in case the light lines fail. 
Whether or not this battery is to be 
used exclusively there should be pro¬ 
vision for charging it. It is usually 
more practical in fixed locations to op¬ 
erate from the light lines if such are 
available, holding the 6-volt supply 
equipment in reserve for emergency use 
should the power lines fail. The same 
vibrator supply can be used in the car, 
where suitable plug-in arrangement for 
this and the transmitter-receiver unit 
can be fixed up to permit speedy change¬ 
over of equipment from fixed-station to 
mobile or portable operation. 

Antenna requirements vary with cir- 

(Continued on page 32) 
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How Important is a Filament? 


It’s a well known fact that the vacuum tube is the 
heart of radio communications, but it is important to 
remember that the filament is the heart of the vacuum 
tube! Thus, the efficiency with which these tiny strands 
of tungsten wire perform may mean the difference 
between success and failure of the tube itself...victory 
and defeat for tanks or battleships ... life and death 
for millions of people. 

You can’t always tell by appearance whether a fila¬ 
ment is efficient or not. The two assemblies shown 
above look exactly alike but when put to the test one 
may not do its job. Into the production of filament 
for Eimac tubes has gone much research and experi¬ 
mentation. Among the many special instruments de¬ 
signed and perfected by Eimac to insure perfect fila¬ 
ments, none is more interesting than the electron mic¬ 
roscope which virtually gives a moving picture of how 
a filament works under actual operating conditions. 

Behind every Eimac tube is the assurance that its 


filament will function at top efficiency. Contributing 
factors to this efficiency are: Tantalum plates and grids 
and the super-vacuum which removes all contaminat¬ 
ing gas particles. All these factors and more are what 
make it possible for Eimac tubes to carry the uncon¬ 
ditional guarantee against emission failure caused by 
gas released internally. 


E imac's unusual performance capabilities are 
receiving enthusiastic acceptance in all branches of 
the service ... ARMY, NAVY and the AIR CORPS 



Foreign Division: FRAZAR & CO., LTD., 301 Clay Street, San Francisco, California, U. S. A. 



















EWS BRIEFS OF THE MONTH- 


IRC PROMOTES EHLE AND BEEBE 

Harold G. Beebe, 
forrrlerly assistant 
manager of the in¬ 
dustrial division of 
the International 
Resistance Co., 415 
N. Broad St., Phil¬ 
adelphia, Pa., has 
been appointed 
manager of that di¬ 
vision which now 
handles a large 
part of government 
business. 

Harry A. Ehle, 
who previously was 
manager of the in¬ 
dustrial division 
and assistant to the 
president, has been 
appointed vice- 
president. Both Mr. 
Ehle and Jesse 
Marsten, vice-pres¬ 
ident and chief en¬ 
gineer, will now 
devote most of 
their time and at¬ 
tention to the many 
special war re¬ 
quirements for various types of IRC fixed 
and variable resistors. 

Robert Elmore, a newcomer to the IRC 
organization, will assist Mr. Beebe in 
industrial division sales and engineering 
work. 

* * * 

SLOAN TO WPB COMMUNICATIONS 

William M. Sloan, widely known com¬ 
munications engineer, now heads the tele¬ 
graph and cable section of the Communi¬ 
cations Branch. A graduate of Montana 
State College and of the University of Wis¬ 
consin, Mr. Sloan served as a captain in 
the United States Army Air Corps dur¬ 
ing the last war. Before the war ended, 
he was made Communications adviser to 
the Postmaster General. 

* * * 

AUDIO DEVICES FOLDER 

Blanks of metal and glass, are effectively 
described in an 8 page folder, just released 
by Audio Devices, Inc., 1600 Broadway, 
New York City. 

* * * 

JOLLIFFE PROMOTED 

Dr. Charles B. Jolliffe has been appointed 
assistant^ to the president of RCA. Dr. 
Jolliffe, in addition to his new duties, will 
continue the position he has held for some 
time as chief engineer of the RCA Lab¬ 
oratories. 

* * * 

ALFORD'S RESEARCH AND DEVELOP¬ 
MENT PLAYED MAJOR ROLE IN SECTOR 
IDENTIFICATION PROJECT 

From A. G. Kandoian of the International 
Telephone and Radio Laboratories, it has 
been learned that Andrew Alford’s con¬ 
tribution to the Two Course Radio Range 
with Sector Identification, described in the 
January issue of Communications was a 
major one. Most of original ideas on 
which this development was based were 
those of Mr. Alford. 



Harry Ehle (top) 
Harold G. Beebe 
(bottom) 


GOVERNMENT SEEKS MORE RADIO 
OPERATORS 

The War Department, Federal Communi¬ 
cations Commission, Civil Aeronautics Ad¬ 
ministration, Coast and Geodetic Survey, 
and other Government agencies need radio 
operators. 

To fill the jobs, which pay $1,620 and 
$1,800 a year, ail examination was recently 
announced by the Civil Service Commis¬ 
sion. Because of the large number of va¬ 
cancies which exist applictions will be ac¬ 
cepted at the Commission’s Washington of¬ 
fice until further notice. 

While no paid experience is required, 
applicants for these positions must show 
that they are able to transmit and receive 
messages by radio-telegraph at a rate of 
20 words a minute, transmitting either by 
hand or bug. For some positions persons 
are needed who can operate a regular type¬ 
writer at 40 words per minute, or a tele¬ 
typewriter at 35 words per minute. The 
age limits are 18 to 55. Persons are to be 
rated on their experience or training and 
fitness to perform the work. 

Operators who are interested in this 
work and who would be available for Gov¬ 
ernment employment are urged to secure 
the proper application forms from the Com¬ 
mission's representative at first- or second- 
class post offices, or direct from the Com¬ 
mission in Washington. 

* * * 



THROCKMORTON AND SHANNON 
ADVANCED 


FM USED IN TRANSIT SYSTEM 


George K. Throck¬ 
morton (top) 
Robert Shannon 
(bottom) 


study war problems. 

* * 


George K. Throck¬ 
morton, for the past 
five years president 
of the RCA Manu¬ 
facturing Company, 
Inc., of Camden, 
N. J., has been 
elected chairman of 
the executive com¬ 
mittee. Robert 
Shannon, former 
executive vice-pres¬ 
ident, has been 
elected president. 

“Bob” Shannon, 
as he is affection¬ 
ately known by 
thousands of em¬ 
ployees, started as 
a factory worker 
thirty years ago. 
He has occupied 
various executive 
positions in the R. 
C. A. organization 
during the past 
twelve years. 

The executive 
committee will 

* 


CBS’S CHIEF ENGINEER AWARDED 
IRE FELLOWSHIP 

Adolph B. Chamberlain, since 1931 chief 
engineer of the Columbia Broadcasting 
System, has been awarded an honorary 
engineering fellowship of the Institute of 
Radio Engineers for engineering leader¬ 
ship in broadcast transmission and opera¬ 
tion. 

* * * 

ARGENTINE ENGINEERS AT IRE SHOW 

Four members of the Buenos Aires section 
of the IRE, the first section in South 
America and the only section in any 
Spanish speaking country, attended the re¬ 
cent convention in New York City. They 
were Senor Adolfo Cosentino, past vice 
president of the I.R.E., past president of 
the Buenos Aires section, Chief of Radio¬ 
communications of the Argentine; A. M. 
Stevens, past president of the Buenos Aires 
section, manager of the Compania Inter¬ 
national de Radio Argentina; LeRoy Simp¬ 
son, engineer with the RCA of the Argen¬ 
tine^ present secretary of the Buenos Aires 
Section, and Luis Guarana, radio engineer 
with RCA, Camden, N. J., and RCA 
Buenos Aires. 



Left to right: Le Roy Simpson, A. M. 
Stevens, Adolfo Cosentino and Luis 
Guarana. 


A new two-way GE f-m radio system has 
recently been installed in the Cleveland 
Railway Company’s transit system. The 
equipment consists of a 250-watt dispatcher 
transmitter and ten 25-watt mobile units. 
The headquarters transmitting antenna is 
mounted 270 feet above street level. 

Since the installation of this new emer¬ 
gency communication system, delays in 
car service have been shortened and in 
some cases entirely eliminated by the abil¬ 
ity of zone supervisors to reach a con¬ 
gested area quickly and to restore the 
flow of vehicles or direct the replacement 
or repairs of damaged equipment. Ten 
zone cars are operated throughout the 
city, patrolling the lines of the company. 
* * * 

TECHNICAL APPLIANCE MOVES 

Technical Appliance Corporation has 
moved into new and larger quarters at 
516 West 34th St., in New York City. 

* * * 

VARIABLE SPEED TRANSMISSION 
CATALOG 

Data on variable speed pulleys, variable 
speed transmissions, automatic tension con¬ 
trol motor bases are contained in a 52 page 
book just issued by Ideal Commutator 
Dresser Co., Sycamore, Ill. Sizes, rated 
capacities, design and operating details, 

where applicable, how installed, are also 

supplied. 

A free copy is available to design engin¬ 
eers, mechanics, purchasing agents, etc. 

* * * 

SYLVANIA TUBE CHARACTERISTICS 
SHEET 

A new renewal tube characteristics sheet 
has been released by the commercial engin¬ 
eering department of Hygrade Sylvania. ^ 
A new type format distinguishes this 
sheet from previous editions. Each tube 


22 • COMMUNICATIONS FOR FEBRUARY 1942 


type is horizontally ruled off so that any 
particular characteristic desired can be 
seen at a glance. 

In twelve-page booklet style, it con¬ 
tains not only average tube characteris¬ 
tics, but also panel lamp characteristics and 
tube and base diagrams. 

* * * 

HAROLD SEE AUMED SENIOR 
TELEVISION SUPERVISOR 

Harold P. See has been appointed senior 
television supervisor of NBC Television. 
See, who takes over his new duties im¬ 
mediately, succeeds F. A .Wankel, recently 
named New York division engineer. 

In his new capacity See will be in im¬ 
mediate command of all field and studio 
engineering activities of NBC television. 
He continues as Television Field Super¬ 
visor, but will have the aid of an assistant, 
A. E. Jackson. 

* * * 

WELTRONIC BULLETIN RELEASED 

A four page leaflet covering a new trans¬ 
ceiver, a 4-lb. combination ultra short¬ 
wave, self-contained transmitter and re¬ 
ceiver, has been released by the Communi¬ 
cations Division, Weltronic Corporation, 
E. Outer Drive, Detroit. Copies are avail¬ 
able directly from Weltronic. 

* * * 

JOHNSTONE RETURNS TO NETWORKS 

G. W. (Johnny) Johnstone, director of 
radio for President Roosevelt’s 1940 re- 
election campaign and more recently chair¬ 
man of the radio division of the Commit¬ 
tee for the Celebration of the President’s 
Birthday, has been appointed director of 
news and special features for the Blue Net¬ 
work. 

* * * 

AUSTfMLMN RADIO ENGINEERING 
HONOR TO GRAHAM 

The honor of Fellow Grade in the Aus¬ 
tralian Institute of Radio Engineers has 
just been conferred upon Virgil M. Gra¬ 
ham, director of the radio tube application 
engineering department, Hygrade Syl- 
vania Corporation, Emporium, Penna. 
Only twenty-two persons have been ele¬ 
vated to Fellow Grades in Australian I.R.E. 
* * * 

ACME TRANSFORMER CATALOG 

A new catalog, No. 155, covering radio and 
industrial transformer, has just been re¬ 
leased by Acme Electric Transformer, 
Cuba, New York. 

* * * 

PAUL WARE HEADS RADIO CLUB 
OF AMERICA 

Paul Ware veteran radio amateur and pro¬ 
fessional was recently elected president of 
the Radio Club of America. Mr. Ware 
headed one of the original neutrodyne man¬ 
ufacturing enterprises, Ware Radio Cor¬ 
poration, from 1923 to 1926. Later he 
served as engineer-consultant for the orig¬ 
inal Sonora, Thompson Neutrodyne, Split- 
dorf-Bethlehem and Emerson. In 1936 he 
joined the P. R. Mallory Co., collaborating 
in the development of the new Mallory- 
Ware inductive tuning system. Since 1939 
he has been associated with Allen B. Du 
Mont Labs., Inc.-, of Passaic, N. J., in con¬ 
nection with various engineering and pro¬ 
duction problems. 

* * * 

POST OFFERS HELP TO CONTRACTORS 

Under government requirements all hold¬ 
ers of defense contracts must file with the 
(Continued on page 25) 


TWO VALUABLE NEW FEATURES 
HAVE BEEN ADDED TO THIS 
PRESTO RECORDER! 



Here is a more versatile recording turntable, a recorder with variable 
cutting pitch, one that can be quickly adjusted for discs of varying 
thickness, a machine that will operate ''faster” in busy control rooms. 
It’s the new Presto 8-C recorder with . . . 

INDEPENDENT OVERHEAD CUTTING MECHANISM: The cutting mechan¬ 
ism of the 8-C is rigidly supported at one end by a heavy mounting post 
2Vi" in diameter. The other end is free of the table so that the alignment 
is independent of the disc thickness. A thumbscrew above the cutting 
head carriage adjusts the angle of the cutting needle while cutting for any 
direct playback or master disc from .030” to 1 A n in thickness. The cutting 
mechanism swings clear of the table for quick change of discs. 



VARIABLE CUTTING PITCH: The buttress thread feed screw is driven by 
a belt and two step pulleys beneath the table giving accurate cutting 
pitch adjustments of 96, 112, 120, 128 or 136 lines an inch. Changing 
the cutting pitch is a matter of seconds. A hand crank and ratchet on the 
feed screw spirals starting and runout grooves up to 1 A IT apart. 

Other specifications are identical with the well-known Presto 8-N 
recording turntable described in our complete catalog. Copy on request. 
Cabinets are available for mounting single or dual turntable installa¬ 
tions. If you are planning to improve your recording facilities write 
today for price quotations and detailed specifications. 


PRESTO 


i In Other Cities, Phone ... ATLANTA, Jock. 4372 * BOSTON, Bel. 4510 
CHICAGO, Her. 4240 • CLEVELAND, Me. 1565 * DALLAS, 37093 • DENVER., 
Ch. 4277 . DETROIT, Umv. 1-0100 • HOLLYWOOD, HiL 9133 « KANSAS 
ft PC ft Bit I UR f App CITY, Vie. 4631 * MINNEAPOLIS, Allantie 4216 * MONTREAL, Wei. 421 8 

u v PHILADELPHIA, Penny. 0542 . ROCHESTER, Cul. 5548 . SAN FRANCIS. 

-242 WEST 55 th ST. N.Y. . CO, Yu, 0231 • SEATTLE, Sen. 2560 • WASHINGTON, D.C., Shop. 4003 

World's Largest Manufacturers of Instantaneous Sound Recording Equipment and Disc$ 
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X T’S the way Ohmite Rheostats 
are designed and built that insures the 
smooth, dependable, trouble-free control 
so essential today for Industry and the 
Armed Forces. You’ll find them in radio 
transmitters, electronic devices, labora¬ 
tory apparatus and production equip¬ 
ment . . . you’ll find them in airplanes, 
ships, tanks and submarines. 


THE wide range of types and 
sizes provides the exact unit for each 
need. There are ten wattage sizes, in 
standard or special designs from 25 watts 
to 1000 watts, from liV' to 12" diameter. 
Many stock resistance values. Special 
variations produced to your specifica¬ 
tions or engineered for you. 


Send for Catalog 
and 

Manual No. 40 

Write on company 
letterhead for complete 
helpful 36-page Cata¬ 
log and Engineering 
Manual No. 40. 



OHMITE MANUFACTURING CO. 

4870 Flournoy Street Chicago, U.S.A. 
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Fifth Annual 


BROADCAST ENGINEERING CONFERENCE 


At Ohio 


HP HE ordinary problems of broadcast 
*■ engineers have been supplemented 
by many new ones because of the pres¬ 
ent emergency. The introduction of 
new procedures and plans to cope with 
this new situation are thus of vital im¬ 
port, and as such formulated the bases 
of discussion at the Broadcast Engin¬ 
eering Conference of 1942 at Columbus, 
Ohio, February 23 to 27. 

The opening address, Communica¬ 
tions in National Defense, by E. K. 
Jett, effectively introduced the theme of 
the present conference. Mr. Jett' is 
chief engineer of the Federal Communi¬ 
cations Commission and chairman of 
the important Coordinating Committee 
of the Defense Communications Board. 

Broadcast Operation Panel 

A panel on broadcast station opera¬ 
tion during war time, organized by 
Lynne C. Smeby, discussed subjects such 
as priorities and procurement; fire 
fighting and property protection; tele¬ 
phone lines, battery operated equip¬ 
ment for emergency use; radio broad¬ 
cast silencing systems; temporary and 
auxiliary antennas, and emergency 
equipment. Members of the panel in¬ 
cluded Frank Cowan, AT&T; J. D'Agos¬ 
tino, NBC; Raymond F. Guy, NBC; 
R. V. Howard, KSFO; William Lodge, 
CBS and Andrew D. Ring, consulting 
engineer. Frank Cowan of this group 
and transmission engineer for AT&T 
was instrumental in installing Inter¬ 
cepts* Command Information Centers 
and special defense communication net¬ 
works. Mr. Ring is secretary of the 
Domestic Broadcasting Committee of 
the DCB. Others either served on the 
DCB, or in a specialist capacity and 
thus provided invaluable statistics and 
corresponding data. 

The application of broadcast facilities 
in time of emergency as exhibited by 
WHAS during the Ohio River flood 
which engulfed a large portion of the 
City of Louisville was the basis of a 
discussion by Orrin Towner, chief 
engineer of WHAS. Many experiences 
learned during this emergency as ap¬ 
plicable to national defense were pre¬ 
sented. 

Increasing difficulty in obtaining re¬ 


pair materials and changing of person¬ 
nel due to induction into armed forces, 
aggravates the problem of proper trans¬ 
mitter maintenance under war time 
conditions. A round table discussion 
headed by Charles Singer of WOR, 
prominent exponent of organized trans¬ 
mitter maintenance, revealed many and 
unusual plans that will be placed into 
operation soon. 

Transcription Committee 

A Recording and Reproducing Stand¬ 
ards Committee coordinated by the 
National Association of Broadcasters 
formed last June, have in part set up 
many important standards, that may 
now be adopted. Mr. Howard Chinn, 
of CBS, in charge of audio facilities 
and a member of the RRSC, discussed 
the standards and pointed out the mod¬ 
ifications that must be made in existing 
equipment. 

The problem of training of engineers 
and technicians for replacement and the 
assistance which broadcast station en¬ 
gineers can give in the training of tech¬ 
nicians for the military services was 
covered in a round table discussion led 
by Professor W. L. Everitt, of Ohio 
University. The other members of 
the round table were C. M. Jansky, 
Jr., consulting engineer; Carl Smith, 
WHK, and G. F. Leydorf, WLW. 

Other lecturers at the conference in¬ 
cluded J. H. De Witt, chief engineer 
of WSM, speaking on Studio-Trans¬ 
mitter-Links and High Frequency An¬ 
tennas; Karl Troeglen, covering the 
subject of Engine Driven Emergency 
Power Plants; Daniel E. Noble, who 
spoke on Mobile F-M for Police; Ger¬ 
ald C. Gross, assistant chief engineer 
of the FCC, who related his recent ex¬ 
periences in England; Arthur Van 
Dyck, president of the IRE, who dis¬ 
cussed the Alert Calling System, and 
Dr. Phillips Thomas, Westinghouse 
Electric & Mfg. Co. 

The conference also served as the 
engineering convention of the NAB, 
complete program having been ar¬ 
ranged, with the advice and assistance 
of Lynne C. Smeby, their director of 
engineering. This year, the Institute 
of Radio Engineers, was co-sponsor of 
the conference. 
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NEWS BRIEFS 

(Continued from page 23) 

government duplicate copies of their draw¬ 
ings of the particular equipment being 
manufactured. These duplicate copies must 
take a definite form and must comply with 
definite specifications. 

Many manufacturers are not familiar 
with these specifications. The Frederick 
Post Company, Box 803, Chicago, Ill., has 
developed a special process to supply orig¬ 
inals required to meet the government 
specifications. This, it is said, eliminates 
the making of hand drawn tracings. 

For information, specifically state whe¬ 
ther the contracts you hold are for the 
Army, Navy, Air Corps or whatever other 
governmental departments involved. All 
requests for this information must be made 
on your letterhead and signed by an officer 
of your company. 

* * * 

RC4 TO BUILD NEW TUBE PLANT 

A new radio tube manufacturing plant at 
Lancaster, Pa., will be put up by the RCA 
Manufacturing Company soon. 

Ground for the main building, which will 
occupy 326,000 square feet of space, will be 
broken around sometime in March, it is 
expected. 

In 1941 RCA built over 400% more 
power tubes than in 1940, over 200% more 
cathode ray tubes, and over 300% more 
special purpose tubes. In these three cate¬ 
gories shipments are running substantially 
above 70% for defense purposes. Based on 
present available estimates, demand in 1942 
will be five to six times the value of RCA’s 
1941 shipments, which were 2times the 
1940 total. 

* * * 

MYCALEX NEW PLANT IN OPERATION 

A new Mycalex plant covering an area 
of over 55,000 square feet is now in oper¬ 
ation. Mycalex, a patented combination of 
mica and electrical glass, is filling many 
needs today, in a variety of applications. 

It is said to be free from any plastic 
yield at any temperature reached in prac¬ 
tice, and possess low losses under the most 
severe conditions. According to Mycalex 
engineers this material can be cut, drilled, 
tapped, milled, ground and polished to ex¬ 
acting specifications. 

A 12-page illustrated booklet with full 
descriptions of Mycalex uses in radio, tele¬ 
phony, railroading, mining, elevators, X- 
ray, aviation and other fields has just been 
published. Write to Mycalex Corporation 
of America, 7 E. 42 St., N. Y. City. 

* * * 

LEWIS, CBS VP. JOINS OFF 

W. B. Lewis, vice-president in charge of 
broadcasts of the Columbia Broadcasting 
System, resigned recently to serve as as¬ 
sistant director of the Office of Facts and 
Figures, in charge of operations. 

Douglas Coulter, who has been acting 
head of the department since Mr. Lewis 
went to Washington, will continue in that 
capacity. 

* * * 

NEW ASSISTANT CHIEF ENGINEER 
FOR HYGRADE 

Walter L. Krahl, formerly division eng¬ 
ineer of the Salem, Mass, radio tube plant 
of Hygrade Sylvania, has been appointed 
assistant chief engineer. 

In his new post, Krahl will assist and 
advise Roger M. Wise, chief radio tube 





Model 556A for 
3 5-50 ohms . 
Model 556B for 
200-250 ohms , 
and Model 
556C high im¬ 
pedance — at 
only $75.00 list 






Twice as unidirectional as the* 
cardioid — yet has wide-angle 
front pick-up 

Decreases pick-up of rever¬ 
beration energy and random 
noise 73%. 

Improved wide-range fre¬ 
quency response from 40 to 
10,000 cycles. 

Symmetrical axial polar pat¬ 
tern at all frequencies. 

Highly immune to mechanical 
vibration and wind noises. 

SHURE BROTHERS 

Designers and Manufacturers of 
Microphones and Acoustic Devices 

225 West Huron St., Chicago 


New "556” Super-Cardioid Dy¬ 
namic Microphone offers further 
simplification of sound pick-up 
problems in studio and remote 
broadcasting. 

Sup er-C ardioid pattern 
achieves maximum unidirection¬ 
al action over a wide frequency 
range — yet retains wide-angle 
front pick-up. Provides an easier 
means of eliminating undesired 
noises — gives full reproduction 
of music, clear reproduction of 
speech. Shure Uniphase* single¬ 
unit moving-coil construction. 
Extremely rugged. Insures better 
performance outdoors as well as 
indoors — yet is surprisingly 
moderate in cost. 

30-day Free Trial. Broadcast 
Engineers: Try the "Super-Car- 
dioid” for 30-days in your sta¬ 
tion without obligation. Avail¬ 
able for immediate delivery. 
Write us today. 


* Patented by 
Shure Brothers 
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ASTATIC PRODUCTS UNIVERSALLY USED 


Convincing proof of the dependability of Astatic products is 
contained in Astatic’s REPLACEMENT MANUAL for 
Pickup Cartridges, listing the various type cartridges used by 
a large majority of the manufacturers of radio 
phonograph combinations and playback equip¬ 
ment. This manual is a quick and valuable 
reference for Radio Jobbers, Dealers and Service 
Men who handle and service replacement parts. 

To obtain your FREE copy of this handy 
Manual, see your Radio Parts Jobber. 



ASIATIC 

V. , —- 


THE ASTATIC CORPORATION 


Licensed Under Brush 
DiSVtfJsjiajfliri Cb. Patents 


YOUNGSTOWN, OHIO 
^---=*D 


In Canada: 
Canadian Astatic Lid. 
Toronto, Ontario 



Thomas & Skinner 

Steel Products Co. 

1113 E. 23rd St. Indianapolis, Ind. 



Polarized 

JEWEL PILOT LIGHT ASSEMBLY 

Now, the brightness of illumination, or 
colored signal light intensity can be 
regulated instantly. For, a partial turn 
of the jewel dims or brightens the light 
intensity of our new No. 80 Type As¬ 
sembly! Polarized discs, behind the 
jewel, arranged to be free to rotate 
with respect to each other, turn the 
trick 1 

Have you a copy of our catalog? It 
presents a complete line of standard 
and special Dial and Jewel Light As¬ 
semblies. We supply most of America's 
leading communications, aircraft and 
electrical manufacturers. You are as¬ 
sured of every possible cooperation in 
your needs. 


DRAKE MANUFACTURING CO. 

1713 W. HUBBARD ST. ♦ CHICAGO, U.S.A. 


(Continued from page 25) 

engineer and will direct activities of both 
Emporium and Salem engineering sections. 
His work embraces design and development, 
product engineering, engineering test and 
quality, commercial engineering, and stand¬ 
ardizing. 

* * * 

G. E. APPOINTS C. G. FICK TO NEW POST 

Clifford G. Fick has been appointed assis¬ 
tant designing engineer of the transmitter 
division of G. E. In January, 1927, Mr. 
Fick joined G. E. serving in the aircraft 
group, and as head of the low power and 
government section. He held the latter 
position until has recent appointment. 

* * * 

NEW HOLLYWOOD RADIO SHOP 

Los Angeles Radio Co., has opened a shop 
in Hollywood at 1063 North Vine St. 
Managed by Ralph Oeffinger and Sidney 
Siegel the store will serve as a retail out¬ 
let for sets, recorders, discs and a service 
department. 

* * * 

KPRO USES PRESTO 

ICPRO, recently placed on the air in River¬ 
side, California, has installed a complete 
dual turntable portable Presto recording 
installaton for delayed broadcasts and other 
program use. Norman Dewes is chief en¬ 
gineer of the station. 

* * * 

GATES REMOTES FOR KFVD 

KFVD has recently placed three Gates 
radio remote pickup units in service. These 
units, known as “Dynamotes” provide 
three position mixing, master gain, visual 
volume indicator and come complete with 
AC power supply in compact carrying 
cases. 

* * * 

GLASS AS INSULATING MATERIAL 
REVIEWED 

The uses of glass as an insulating material 
are explained in a report recently made by 
E. B. Shand, entitled, “The Dielectric 
Strength of Glass—An Engineering View¬ 
point” 

The study is organized under three main 
headings : 1—Dielectric Failure of Glass ; 
2—Factors Governing Failure; 3—Curve 
Data. Tables and data curves include: 
Disruptive strength; Graphic representa¬ 
tion of breakdown Characteristics; Selected 
dielectric breakdown data for glass; Selec¬ 
ted breakdown data for porcelain; Oil 
Puncture tests on power insulators; Di¬ 
electric breakdown characteristics of “Py- 
rex” Glass and Porcelain. 

Mr. Shand’s study was recommended by 
the AIEE committee on basic sciences and 
was presented at a recent AIEE North 
Eastern District meeting at Rochester, 
New York. 

* * * 

CLAROSTAT POWER RHEOSTATS IN 
LARGE-SCALE PRODUCTION 

An exclusive production department of 
power rheostats has been set up in the 
plant of Clarostat Mfg. Co., Inc., 285-7 N. 
6th St., Brooklyn, N. Y. For the present 
the efforts are concentrated on the 25-watt 
size, but a 50-watt size will soon be added 
to the line. 
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YOU'RE EQUIPPED 
TO HANDLE THEM 


In addition to the electrical character¬ 
istics, many customers’ application prob¬ 
lems are related to the physical appear¬ 
ance and dimensions of their transformer 
components. Fortunately, the UTC sheet 
metal division supplies practically all the 
housings, laminations, brackets, and 
other devices which control the mechan¬ 
ical characteristics of UTC units. Instead 
of restricting designs to specific cases, 
the sheet metal division can run off a 
special case to more closely fit the final 
transformer dimensions, or to effect the 
particular mounting provisions required 
by the application. 

The sheet metal division has 
drawing, forming, and other press 
facilities to cover the entire 
gamut of transformer housings 
from tiny transformer channels, 
to large oil tanks for broadcast 
and industrial service. Since 
these housings are produced at 
UTC, fast service can be given. 


Illustrated are a few f/i/sf a very few) typical cases as supplied for some special applications 

IF YOU HAVE A SPECIAL PROBLEM, MAY WE HAVE AN OPPORTUNITY TO COOPERATE? 































I N the recent election, the following of¬ 
ficers and directors were chosen. Wil¬ 
liam J. McGonigle, New York Tele¬ 
phone Company, president; A. J. Costigan, 
Radiomarine Corp. of America, vice-presi¬ 
dent ; G. H. Clark, Radio Corp. of Amer¬ 
ica, secretary; William C. Simon, Tropical 
Radio Telephone Co., treasurer; W. S. 
Wilson, 405 Delaware Avenue, Wilming¬ 
ton, Delaware, resident agent, with the fol¬ 
lowing chosen to serve on the board of 
directors; George H. Clark, Radio Corp. 
of America; A. J. Costigan, Radiomarinc 
Corp. of America; W. S. Fitzpatrick, 
Radiomarine Corp. of America; C. D. 
Guthrie, U. S. Maritime Commission; Wil¬ 
liam J. McGonigle; Fred Muller, U. S. 
Navy; H. H. Parker. Westchester Light¬ 
ing Co.; V. P. Villandre, Radiomarine 
Corp. of America. 

PRESIDENTIAL MEDAL 

“Pioneer and Patron of Radio” is the in¬ 
scription of V.W.O.A.’s proudest medal of 
all . . . that inscribed to the radio leadership 
of the President of our country. The word- 
is not conventional: it is based on care¬ 
fully considered facts, facts which go back 
to early days in radio history. 

During the throes of World War I, radio 
was in somewhat the same position as aero¬ 
nautics today. It had reached a turning 
point in its development, and was about to 
emerge from a relatively low-power, low- 
range status to a development suitable for 
international communication. The Navy’s 
far-flung web linking America with the 
East was ready, ready on time, but the far 
more important tie between America and 
Europe had not yet been created. 

Particularly was this true of reception 
in this country. Cursed with a ferocity of 
static unknown to European receiving sta¬ 
tions, signals from England, France, Italy 
were smothered under a barrage of clicks 
and grinders from “south-south-west”— 
“hemispheric solidarity in matters radio not 
being in the picture! Weagant had already 
done yeoman work in pioneering static-re¬ 
ducing methods; Taylor, Alexanderson, 
Pickard and others followed soon after. 
Rut their best was not good enough to 
transform the accepted Navy receiving sites 
—Belniar, Tuckerton, Sayville, the Navy 
Department headquarters in Washington— 
for efficient twenty-four-hour daily ser- 
service. It seemed that only a miracle could 
give America the desired linkage with its 
Allies. 

The miracle happened! An eager, clear- 
minded young radio amateur. Alessandro 
Fabbri, had long operated his private sta¬ 
tion at Bar Harbor; had found it to be of 
exceptional character, especially in receiv¬ 
ing and wished to donate it to the service 
of the country. Radio engineers confirmed 
his statements; all that remained was an 
organized setup. But in the maze of things 
being done, then as now, without regard 
to time, it seemed as if the offer and the 
crying need for the station had been for¬ 
gotten. 


Then it was that the Assistant Secretary 
of the Navy, Franklin D. Roosevelt, step¬ 
ped into the picture. With ruthless disre¬ 
gard of red tape he conferred with civilian 
donors and official acceptors, and finally 
through his efforts Alessandro Fabbri was 
enrolled as Ensign in the United States 
Naval Reserve Force. Overcome with 
gratitude, he hastened to the Assistant Sec¬ 
retary’s office, and—as his diary puts it— 
“was immediately admitted to his office, 
found him weary but sympathetic, and 
courteous, as always”. With a new sense 
of strength Ensign Fabbri left or Bar 
Harbor. 

But his troubles were not over. Soon 
thereafter the Assistant Secretary of the 
Navy paid a flying visit to the Bar Harbor 
site, and when lie heard that the official ac¬ 
ceptance of the station had not yet taken 
place, he at once telegraphed Washington 
that he had personally authorized this ac¬ 
ceptance on the spot. The Naval Radio 
Receiving Station at Otter Cliffs, Bar Har¬ 
bor. Maine, was born! 

Well did its efforts justify the pain of its 
creation. Almost from the first, it proved 
to be a site where signals from Europe 
were of exceptional strength, static from 
Central America of less hampering force 
than at any other known point in the 
United States. Better still, the great circle 
bearings of the wanted and unwanted sig¬ 
nals were in the same line, and hence the 
directional-antenna method or reducing sta¬ 
tic disturbances could be utilized to great¬ 
est value. 

Installation and development proceeded 
with utmost speed, once the site had been 


authorized. A relatively simple method of 
static reduction, simple as to circuits and 
requirements of area, and simple of opera¬ 
tion by the everyday operator, was devel¬ 
oped and installed bv G. W. Pickard and 
J. A. Proctor of the Wireless Speciality 
Apparatus Company. In a very short time 
the Otter Cliffs station assumed the duty of 
receiving the entire bulk of European radio 
signals for the Navy. Thus it was that our 
President-to-be acted in a pioneer capacity 
in matters radio: he cleared the way, so 
that the station might later clear the air. 

Pioneering in still another capacity, As¬ 
sistant Secretary of the Navy Roosevelt 
was one of the principals in the first duplex 
radiotelephone communication, held on May 
5, 1919, between the Navy Department and 
the U.S.S. George Washington, the latter 
about 200 miles from New York. Secretary 
of War Baker on the ship spoke with Mr. 
Roosevelt in Washington, and official busi¬ 
ness was transacted. Again, on a succeeding 
voyage of this vessel, President Wilson on 
July 7 spoke at sea to his Assistant Naval 
Secretary in Washington. These were pio¬ 
neer events. 

Many instances occurred during the 
period when the writer was technical as¬ 
sistant to the officers in charge of radio 
development and installation for the U. S. 
Navy wherein these officers took to the As¬ 
sistant Secretary problems of cutting 
red tape and speeding production there¬ 
by. In ever)' - case the common sense 
side of the argument was accepted by him. 
Tn one particular instance, involving the 
(Continued on fHiyc 29) 
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THE INDUSTRY OFFERS- 

LUMINOUS DIALS 

Dials, particularly adaptable for aircraft, 
molded by “Three Dimensional” process 
with luminous characters are now being 
made by the Plastics Division of Erie 
Resistor Corp., Erie, Penna. In this 
process, the article is first molded of clear 
plastics with the lettering and characters 
indented in the rear surface. The charac¬ 
ters are then coated with a specially de¬ 
veloped fluorescent material that glows 
when exposed to invisible ultra-violet light, 
popularly known as “Black Light.” The 
entire rear surface is then painted with a 
special material developed by Erie Resis¬ 
tor. This paint, although not black in 
color, will it is said, not reflect light, and 
thus makes the markings easier to see in 
the daytime. The face of the dials are 
also processed to obtain an etched, non-re¬ 
flecting surface. 

An advantage of these dials it is said, is 
the longer life of the luminous paint. This 
is due to the fact that it is applied on the 
rear surface, and the front of the articles 
are entirely smooth. Thus, both the lum¬ 
inous material and the background paint 
are not subjected to any surface wear. 
When thes.e parts were made of metal, the 
paint had to be applied to the top surface 
where it came in direct contact with the 
hands when turning the knobs. 

The angles of the characters are such 
that they can readily be removed from the 
mold and are so designed that they can be 
clearly seen when viewed from an oblique 
angle by the pilot. 

The design and production details of 
these dials were developed jointly by the 
engineering departments of Curtiss-Wright 
and Erie Resistor. 

* * * 

FIBRONIZED KOROSEAL TUBING 

A new insulation, Fibronized Koroseal 
Tubing, has been developed by Irvington’s 
Fibron Division from Koroseal, a product 
of the B. F. Goodrich Company. 

The advantages of Fibronized Koroseal 
are said to be inside and outside smooth¬ 
ness, exceptional elasticity and close man¬ 
ufacturing tolerances; excellent resistance 
to acids, alkalis, solvents and heat; fire¬ 
proof with an insulation resistance of in¬ 
finity after 16 hours at 90% R. H. and 
105° F. 

The material is said to have a tensile 
strength of 2,845 pounds per square inch, 
a dry dielectric strength (.022" wall thick¬ 
ness) of 1,050 VPM, a wet dielectric 

strength (.022" wall thickness) of 817 

VPM after 24 hours immersion. 

* * * 

NEW ELAPSED TIME METER 

For making life tests on radio transmit¬ 
ters, tubes and beacons, a new meter to 
indicate elapsed time in minutes or hours 
has been developed by Westinghouse Elec¬ 
tric and Manufacturing Company. 

Using six counter units instead of the 
usual five, the meter consists essentially 

of a synchronous driving motor, a gear 
train and six numbered wheels. The motor 
operates at 600 rpm on a 115 volt, 60 cycle 
circuit. Synchronous operation is not af¬ 
fected by voltage variations of from 75 
to 125 per cent of rated value. Life time 
bearing lubrication is provided by an oil 
storage reservoir. Gears are precision, ma- 

(Continued on page 33) 





SPECIALIZED ENGINEERING SERVICE — 

The important applications mentioned above 
are but a few of the problems submitted 
to and solved by Electronic’s thoroughly- 
experienced engineering staff. 

For further information address: 


★ ★ ★ in action on all fronts! 

Military and civil aircraft emergency communica¬ 
tion, radio field equipment, ship-to-shore telephones, 
bus lighting, marine lighting, mobile amplifiers. 


GYRO COMPASSES AND TWO-WAY 
RADIOS are typical applications that put 
more Electronic Power Supplies in the air 
than all other makes combined. Electronic 
combines ounce-saving construction with un¬ 
failing dependability. 


EMERGENCY RADIO POW£K ror airports, 
state or municipal transmitters is receiving 
ever-increasing attention. When standard 
power sources fait, you can olways depend on 
storage batteries and an Electronic Inverter. 


VW0A NEWS 

(Continued from page 28) 

procurement of a large number of receivers 
by allocation at a price determined by the 
radio officer as fair, instead of by the hide¬ 
bound method of advertising and accep¬ 
tance of lowest bid, the former plan was 
approved when laid in the Assistant Secre¬ 
tary’s lap, and as a result the Navy was ful¬ 
ly equipped with receiving equipment be¬ 
fore war came. 

Such the pioneer days. Today, when 
world communication is one of the essen¬ 
tials of modern life and especially of mod¬ 
ern war organization, our President al¬ 
most literally lives with radio cirucits by 
his side the day long. The radio-telephone 


to him today is not an experiment, but an 
hourly necessity, and decisions involving 
our life and our future are made by virtue 
of it functioning. Pioneer in the war that 
is past, hourly patron in the war of today, 
the President of our United States of 
America is most truly a “radio executive ” 

G.H.C. 

HATS OFF TO McELROY 

Leaving school in the 9th grade Ted Me 
Elroy became messenger boy for Western 
Union at the age of fourteen. A substi¬ 
tute operator at fifteen, he was transferred 
to the New York office of Western Union 
working cable circuits using American 
Morse. 

Today, Ted is successfully engaged in 
making automatic transmitting code units. 
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MONITORING 

For efficiency, 
quality, coverage 

A DuMont Type 213-A Cathode-Ray Mod- 
w ulatlon Monitor is a "must" piece of 
equipment in safeguarding today's high 
broadcasting standards. Permits moni¬ 
toring and study of radio-frequency 
transmissions, while eliminating neces¬ 
sity for connecting deflection plates of 
cathode ray tube to bulky externally- 
provided tuned circuits. In other words, 
it is entirely self-contained with its own 
resonant circuit tuned to transmitter 
frequency and coupled by means of 
low-impedance link to source of modu¬ 
lated radio frequency. 


Modulated envelope or trapezoidal 
modulation patterns. Tuned circuit fre¬ 
quency range of from 400 kc to be¬ 
yond 40 me per second. Horizontal de¬ 
flection effected either by internally 
provided linear sweep circuit for modu¬ 
lated envelope type of study, or by 
audio-frequency voltage taken from 
transmitter modulator circuit. 


This instrument is typical of DuMont 
cathode-ray oscillographs available for 
any laboratory, production, station or 
field requirements. 


Write for Literature . 



ALLEN B. DU MONT 
LABORATORIES Inc 

Passaic New Jersey 


THE F-M TESTS 


{Continued from page 7) 
and a-m. The observers in the car 
listening- to the desired Schenectady 
a-m signal all agreed that this differ¬ 
ence need not be given further consid¬ 
eration. 

There was no appreciable interfer¬ 
ence from either f-m or a-m on the sec¬ 
ond adjacent channel (80 kc from the 
desired signal) when this test was made. 

After this conclusive demonstration 
the FCC indicated it would accept and 
act favorably on construction permit ap¬ 
plications for the use of frequency mod¬ 
ulation by police, utilities and others. 
The first few licenses granted were 
issued as Class 2 experimental stations, 
but in the fall of 1941 all f-m stations 
were licensed in the regular manner. 

The commercial apparatus that was 
then developed by G. E. has been fur¬ 
nished to over a hundred police and 
utility users. The same type of ap¬ 
paratus is now being furnished to many 
branches of the U. S. Government. 

Besides the overwhelming superiority 
of f-m over a-m in performance, the 
actual commercial apparatus has many 
other advantages. Before f-m, 15-watt 
a-m mobile transmitters were the gen¬ 
eral standard, as the power input re¬ 
quired for 15-watts a-m 100 per cent 
modulated used about the limit of power 
that could be taken from the standard 
heavy-duty car battery. The present 
f-m mobile transmitter draws less cur¬ 
rent, uses fewer tubes than its 15-watt 
a-m predecessor, and produces more 
than twice as much carrier output. Also, 
a complete set of tubes cost just one-half 
as much for this 30-watt f-m transmit¬ 
ter as for the 15-watt a-m unit. Even 
a 60-watt f-m mobile transmitter uses 
only 10 per cent more current than the 
previous 15-watt a-m transmitter. 

Emergency f-m transmitters are di¬ 
rectly crystal controlled, using phase 
modulation. Saturation of the grids in 


EMPIRICAL 

(Continued from page 11) 

60, 300 a graph such as shown in 
Figure 6, should be drawn with the 
result that n = .632 would probably be 
chosen, yielding equation y = 22.6 x' 0G2 . 
The values are shown in Figure 2. 

In plotting Figure 6 various y values 
of the two extreme points from Figure 
2 were plotted to correspond to several 
different combinations of n and a. Then 


the following stages eliminates the small 
amount of amplitude modulation pro¬ 
duced and frequency modulation only is 
left in the output stage. The crystal 
operates at ^ 0 f the output frequency 
and modulation takes place in the out¬ 
put circuit of the crystal oscillator, and 
the subsequent amplifier stages are all 
operated Class C telegraph rating. The 
complete transmitter is smaller and 
weighs less than the corresponding a-m 
unit. 

The receivers now in production pro¬ 
vide a readable signal with less than 
one-half microvolt input to the receiver. 
Measured noise reduction using a cali¬ 
brated signal-generator input, indicates 
approximately 20 db noise reduction 
with 0.4 microvolt input to the antenna 
circuit This represents real perform¬ 
ance when one considers the much 
higher signal inputs required of a-m re¬ 
ceivers to over-ride the noise and pro¬ 
duce a readable signal. 

The “squelch” action or carrier-off 
noise suppression is also a new out¬ 
standing f-m development. Since the 
receivers would operate satisfactorily 
on such low signal strengths, the type 
of squelch circuit used on a-m receivers 
could not be used, since they were sensi¬ 
tive to a-m noise. For f-m, a new cir¬ 
cuit had to be developed and made to 
operate on a continuous carrier, while 
remaining closed, regardless of peak 
value of random noise. In its present 
state of design, this circuit can be ad¬ 
justed to as low a value as 0.1 microvolt 
and open when an f-m carrier equal to 
0.1 microvolt or greater comes on, but it 
will not open in the absence of a car¬ 
rier under any random noise condition. 

Undoubtedly new and interesting de¬ 
velopments will take place in the f-m 
field, just as they have in a-m. This 
new tool of the radio engineer should 
lead to ever-increasing usage of radio 
communication. 


EQUATIONS 

an average was taken between the 
values of n that permitted the upper 
and lower points to correspond to the 
experimental values, and this value of 
n and the related value of a were used 
to determine the equation given above. 
The procedure may be used to cause 
the curve to pass through any two 
points desired. 

As a third example, let us take the 
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general parabolic equation y = ax B 
+ bx + c that will often apply where 
none of the two constant laws will 
hold. If the successive values of x 
have a constant difference, the general 
parabolic law will hold if x and Ay 
follow a straightline relation. How¬ 
ever, the method described here will 
work even though the successive values 
of x do not have a common difference. 

Consider the set of values given in 
Figure 3. Figure 7 shows x plotted 
against A y to give an approximate 
straight line. By examining the values 
of A 2 y and finding that they are ap¬ 
proximately constant, the proposition 
that Ay have constant differences is 
fulfilled. The chart also contains a list 
of x 3 values to facilitate the forming of 
simultaneous equations. 

Forming three pairs of simultaneous 
equations, we have 

15= 25 a + 5 b + c 

18= 100a + 10b-he 

21.5 = 225 a + 15 b + c 

25.5 = 400a + 20b + c 

29.9 = 625 a + 25 b + c 

34.8 = 900 a + 30b+ c 

Adding the two equations in each 
group gives 

33 = 125 a + 15 b + 2 c 
47 = 625 a + 35 b + 2 c 
64.7 = 1525a + 55 b +2c 

Solving these simultaneously by de¬ 
terminants, we find that 
a = .00924, b = .468, and c = 12.411 
This gives the equation 

y = .00924 x” + .428 x + 12.411 

The values of y as determined by 
this equation are shown in column 6 
of Figure 3, and it can be seen from 
examination of the error column that 
the maximum departure from the ex¬ 
perimental values is of the order of 
0.149. The sum of the positive errors 
is equal to .047, and the sum of the 
negative errors is equal to —.056. 
indicating a satisfactory balance. 


LINT AND TUBE NOISES 

W. H. Krahl of Hygrade recently 
pointed out that lint is still the major 
source of noisy tubes in spite of consider¬ 
able progress made to eliminate it. Noise 
tests are not entirely reliable primarily 
because of the possibility of loose con¬ 
ductive particles shifting from positions 
where they can not cause noise during 
one test to position where they can 
cause noise prior to another test. 

Radio frequency disturbances result¬ 
ing from intermittent contact between 
conductors are the fundamental source 
of sharp impulse tube noises. 



BLILEY 

CRYSTAL UNITS 


PRECISION-BUILT ... For 
Reliable Frequency Control 


T HE present-day emergency de¬ 
mands longer operating hours 
—an unusual strain on equipment 
and personnel. More than ever be¬ 
fore, breakdowns and subsequent 
interruptions of service must be 
avoided. Now is the time that 
Bliley built-in dependability and 
precision really pays dividends. 

Bliley Crystal Units for all 
applications and for all frequen- % 
cies from 20kc. to 30mc. are de¬ 
scribed in Catalog G-12. Consult 
your Bliley Distributor or write 
for your copy. 

BLILEY ELECTRIC CO., ERIE, PA. 


OUR NO. 1 JOB 
NATIONAL DEFENSE 

Day and night, 
with ever increasing 
rate, Bliley Crystal 
Units are being pro¬ 
duced for National 
Defense in all its 
phases. Essential 
needs must come first 
—immediate atten¬ 
tion can be given only 
when the preference 
rating is A-IO or 
better. To avoid de¬ 
lays, secure your 
highest applicable 
ratings in advance. 


JONES 500 SERIES 
PLUGS AND SOCKETS 

Designed for 5,000 volts and 25 amperes. 

All sizes polarized to prevent incorrect 
connections, no matter how many sizes used on 
a single installation. Fulfills every electrical and 
mechanical requirement. Easy to wire and in¬ 
stantly accessible for inspection. Sizes: 2, 4, 6, 
8, 10, and 12 contacts. Send for a copy of Bul¬ 
letin 500 for complete information. Write today. 

HOWARD B. JONES 

2300 WABANSIA AVENUE, CHICAGO 





SAVE $1.00 ! 11 


• The Group Subscription Plan for Communications enables a 
group of engineers to subscribe at one-half the usual yearly rate. 

& The regular individual rate is $2.00 a year. In groups of 4 
or more, the subscription rate is $1.00 a year. (In foreign coun¬ 
tries, $2.00.) 

® Each subscriber should print his name and address clearly 
and state his occupation—name of employer, etc. 


Remember this Croup Plan when Your Subscription Expires 
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ULTRA HIGH FREQUENCY 

Single Frequency 

CRYSTAL CONTROLLED RECEIVER 

Type 602 A—Specifications 

• Frequency Range—Any fixed frequency in the band 50 to 
200 Megacycles. 

• Sensitivity—5 Microvolts or better for 50 Milliwatts output. 

• Signal-to-noise-ratio*—10 to I in voltage at full sensitivity. 

• Image—Image and spurious frequency rejection 60 DB or 
better. 

• Automatic Volume Control—Amplified AVC holding output 
within 3 DB with an input signal of 5 Microvolts to I volt. 

• Circuit—Superheterodyne with crystal controlled oscillator. 

• Noise Control—Noise limiter and squelch control provided. 

• Output—Up to 2 watts across 500 ohms. 

• Input—50 to 150 ohm transmission line. 

• Mechanical—Mounts on a relay rack panel and has 

self-contained power supply. 

Correspondence invited, 

WILCOX ELECTRIC COMPANY 

State Line at Fortieth 

KANSAS CITY MISSOURI 



CIVILIAN EMERGENCY NETWORKS 


cumstances and the plan of operation 
for the individual net. For “walkie- 
talkie” service the choice is usually lim¬ 
ited and here the J type has advantages 
over the usual, single vertical rods, for 
reasons previously mentioned. For mo¬ 
bile or portable car operation some pre¬ 
fer antennas mounted directly on the 
car. Here again the J has some advan¬ 
tage, particularly if mounted high 
enough to lift the radiator above the 
car body. 

Other operators are coming to prefer 
portable-car rather than mobile opera¬ 
tion, with antennas mounted on 12 or 
14 foot poles which may be slung under 
the car in transit and mounted by means 
of supporting brackets on the car 
bumper or by leaning against any handy 
support when operating. This permits 
operation only when the car is standing 
still (as indicated by the designation 
“portable-car operation”) but the added 
elevation thus gained can make a tre¬ 
mendous difference in the value of the 
radiated signal. Moreover, this form of 
mounting lends itself to more efficient 


(Continued from page 20) 

antenna types, such as the coaxial half¬ 
wave, the double extended Zepp, etc. 
That the idea has merit is indicated by 
the swing of many oldtime mobile oper¬ 
ation enthusiasts in this direction. 
Bamboo or 2" x 2" white pine are con¬ 
veniently light and should be well var¬ 
nished if they are to ride beneath the 
car. The antenna is, of course, per¬ 
manently mounted on the pole, termin¬ 
ating in standoff screws or jacks to 
which feeders can be quickly connected 
for operation. There is no law against 
also including an antenna on the car 
itself if operation during transit is 
deemed necessary, with provision for 
quickly switching antenna connections 
of the rig from one antenna to the other. 

Communications Men Essenfiaf 

Communications men and hams are 
going to be in an enviable position to 
render an extremely important service 
to their local communities when Wash¬ 
ington again starts issuing operating 


authorizations, and it appears quite 
likely that a start will be made with¬ 
in the next thirty days. Unless pre¬ 
vious rules are altered, such authoriza¬ 
tions will be issued only to licensed 
amateurs or those who can qualify for 
such licenses, examinations for which 
will, it is understood, be continued. 

In some cases local defense officials 
may not be sufficiently familiar with the 
possibilities of this service to take the 
initiative in forming communications 
units; or they may not realize that there 
are qualified men in their communities. 
It is therefore by all means desirable 
that every amateur make his presence 
known to his local officials and offer his 
full cooperation. There are also oppor¬ 
tunities for communication men who are 
not amateurs. There is organization 
and coordination work to be done, much 
of which is quite within the realm of 
those who are familiar with the various 
branches of communications, even 
though they may not be qualified to 
actual operate emergency defense equip¬ 
ment. 
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THE INDUSTRY OFFERS...- 

(Continued from page 29) 
chine cut and gold plated to resist corro¬ 
sion. 

To operate, the meter is connected in 
parallel with the apparatus of which total 
hours of operation are to be measured. 
Meter circuits are closed when the machine 
operates, causing the synchronous motor 
to run continuously. 

Resetting to zero or any value is ac¬ 
complished by removing the case and dis¬ 
engaging the number wheel shaft. The 
wheels can then be set to any desired 
reading. 

* 3ft * 

ERRATUM 

The illustration used in the description of 
the IRC Low Power Concentric Transmis¬ 
sion Line Terminations in January, 1942, 
Communications actually showed IRC 
Sealed Voltmeter Multiplier Resistors. 
These sealed resistors have been designed 
to operate under severe humid conditions, 
and are hermetically sealed and encased 
in a glazed ceramic tube. 

3ft * 3ft 

SPEAK-O-PHONE RECORDER 

A new unit consisting of an amplifier, 
speaker, microphone, desk type stand, 
motor, turn table and gearing mechanism 
are included in the latest development of 
the Speakophone Recording and Equipment 



Co., 23 W. 60th St., New York City. 

The amplifier has three stages of ampli¬ 
fication using 7F7-6V6-5Y3 tubes. Fre¬ 
quency range is up to 6,000 cps. Power 
output is 5 watts. Frequency compensa¬ 
tion is provided for slow speed operation. 
The dual speed enables one to record up 
to 24 minutes on a 10" record. Plays all 
records un to 12". 

A crystal microphone, cutter head and 
pick-up is used. 

Known as the Model 88C recorder, play¬ 
back and public address unit, it is housed 
in a carrying case, sixe 16 x 16 x 10". 

* * * 

LIMIT BRIDGE 

The Shallcross Mfg. Co., Collingdale, Pa., 
has designed and is now offering a highly 
specialized Limit Bridge for rapid and ac¬ 
curate testing of multitapped resistances 
with varying unit values. 

This special Bridge No. 618 has binding 
posts for connecting a galvanometer and 
battery, with special mercury wells provid¬ 
ing a method for attaching a multi-tap re¬ 
sistance resistor. A rotary switch selects 
the unit of the multi-tap to be tested and 
at the same time places the proper standard 
in circuit. A suitable key switch tests the 
tap for high and low tolerance. 

* 3 * * 

LATEST HARVEY MOBILE UNIT 

A new transmitter, the 100XE, nominally 
rated at 100 watts of carrier output on 
phone and CW and intended to furnish 
communication between boats, other field 
units, district headquarters, and division 
offices, has been developed by Harvey Ra¬ 
dio Labs., Inc., 447 Concord Ave., Cam¬ 
bridge, Mass. 

Its frequency range is 2,000 to 6,400 kc. 
The antenna tuning equipment in the trans¬ 
mitter will allow proper adjustment to an 
antenna or transmission line, whose im¬ 
pedance is purely resistive and is of the 
order of 73 ohms. 

A crystal oscillator is used in this unit. 
As the plate tuning condenser is tuned to 
resonance a small portion of the radio fre¬ 
quency energy is fed back to the quartz 
plate which is excited by this feedback 
voltage. Due to the low grid to plate ca¬ 
pacity in the 807 oscillator tube a small 
amount of external grid to plate capaci¬ 
tance has been added to obtain improved 
stability of crystal control operation. 

The power amplifier utilizes a single 813. 
Fixed bias voltage is used on this stage. 
In this way the oscillator can be keyed 
without damaging the 813 tube in the final. 
With the key in the open position the fixed 
(Continued on page 34) 



Radiocarb A 


is the accepted superior carbonized 
nickel for power tubes meeting the 
specifications of the U. S. Navy. 


WILBUR B. DRIVER CO. 

NEWARK, NEW JERSEY 
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in MICA 

CAPACITORS 


• Climaxing an outstanding selection 
of mica receiving and transmitting 
condensers — from tiny "postage- 
stamp molded-in-bakelite condensers 
to extra-heavy-duty micas—Aerovox 
offers its stack-mounting mica ca¬ 
pacitors as standard items. Hereto¬ 
fore made only to order, these ca¬ 
pacitors are now generally avail¬ 
able. And that fact is amply re¬ 
flected in lowered prices. 
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• Write for DATA . . . 

Catalog sheets on stack-mounting micas and 
other extra-heavy-duty capacitors not listed 
in our general radio catalog, sent to pro¬ 
fessional radio workers writing on business 
stationery. And for your convenience, in¬ 
dividual items can be ordered through local 
Aerovox jobbers. 



In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 

EXPORT; 100 VaricK St., N. Y., Cable ‘ARLflB’ 
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(Continued from page 33} 

bias to the final will reduce the plate cur¬ 
rent to zero. Antenna matching network 
is arranged in the form of a Pi filter. The 
combination antenna matching and power 
amplifier resonant tank circuit results in 
high transfer efficiency, high harmonic re¬ 
duction (fundamental to harmonic power 
ratio of a million to one is said to be 
obtained), and ease of tuning due to the 
small relative number of tuning controls. 

Modulation is accomplished by varying 
simultaneously the screen grid and plate 
voltage of the 813 final amplifier tube. A 
dropping resistor is used in the screen cir¬ 
cuit instead of the usual screen winding on 
the class B modulator output transformer. 
This is entirely permissible since the power 
loss in this case amounts to only a few 
watts. Audio frequency voltage is applied 
to the plate of the 813 tube and also to the 
screen through, the screen dropping re¬ 
sistor. Class B modulators are used be¬ 
cause of their high efficiency, low harmonic 
output, and low operating cost. 

Due to their low harmonic content and 
low plate resistance 2A3 drivers operating 
in Class AB are used. 

Since the carbon microphone operates 
at a power level of approximately -15 db, 
a low gain amplifier is all that is neces¬ 
sary to properly drive the 2A3 drivers. 
This is accomplished by using a low gain 
input stage (6C5) which amplifies the ap¬ 
proximate one volt developed by the car¬ 
bon microphone to 10 volts. This results 
in approximately 30 volts drive to the 
grids of the 2A3’s which is sufficient to 
properly operate the 838 modulator tubes. 

Only one method of keying the trans¬ 
mitter is provided. This consists of re¬ 
moving the screen voltage from the 807 
oscillator and applying approximately 100 
negative volts when the key is in the open 
position. Closing the key puts a positive 
voltage on the screen which causes the tube 
to oscillate and to deliver power to the 
grid of the final amplifier. The final is 
biased to cut-off so that when the key is 
opened no plate current will flow. 

The main power supply for the transmit¬ 
ter is obtained from a pair of 866A’s op¬ 
erating in a full-wave circuit. The bias 
and low voltage supply also has a full 
wave rectifier using 866A’s. Both supplies 
have choke input and output smoothing. 
Due to the design less than 1% ripple 
content is in the output of the supply. 
The choke input feature also results in 
long rectifier tube life because of the de¬ 


creased peak voltage. 

In order to save wear and tear on the 
large primary relays a separate complete 
power supply utilizing a dry disk type 
rectifier and choke input filter is used to 
supply power to the keying relays. 



* * * 

S/-MTTER-PROOF IRC ALL-METAL 
RHEOSTATS 

A new type of IRC all-metal rheostats for 
aircraft and ordnance use where durability 
to withstand bomb and gunfire concussions, 
as well as dependability to meet conditions 
of high humidity and other temperature 
extremes are prime essentials, has been an¬ 
nounced by the International Resistance 
Companv, 401 N. Broad St., Philadelphia, 
Pa. 

Instead of ceramic insulators which 
might shatter under concussions, the new 
ordnance type units have bakelite insula¬ 
tors. In addition to being lighter in weight 
than conventional rheostates, the IRC all 
metal rheostats are said to have a 50% 
lower temperature rise for equal size in 
other types. Thejr are available in both 
25- and 50-watt sizes to meet the 200-hour 


salt-spray test requirement. Covers are 
available to protect the units from dust 
and dirt. 

Blue prints showing dimensions of the 
ordnance types as well as IRC. Rheostat 
Data Bulletins Nos. VI and Vl-a describ¬ 
ing the standard types will gladly be sent 
upon request. 



* * * 


NEW RCP ELECTRONIC MULTITESTER 

An electronically operated, multi-purpose 
meter instrument has just been announced 
by Radio City Products Co., 88 Park 
Place, New York City. Known as the 
RCP “Electronic Multitester,” Model 662, 
it provides a total of 27 measurement 
ranges to take care of voltages, both a-c 
and d-c, up to 6,000 volts; resistance to 
1,000 megohms; capacities to 2,000 micro¬ 
farads, The low ranges for each of these 
types of measurement are such that values 
as low as 0.1 volt, d-c, 1.0 volts a-c, 0.2 
ohms and 30 micro-microfarads can be 
read, it is said directly from the meter scale 
without interpolation or estimating frac¬ 
tional scale divisions. Any one of the 27 
ranges is selected by means of two. rotary 
switches, one of which selects the type of 
measurement desired, the other the numeri¬ 
cal range. 



Avoid 

Die Expense 

and time delay in making a great 
variety of parts or pieces with 
DI-ACRO Bender, Brake, Shear 
— ‘'Metal Duplicating Without 
Dies.” For instance the 

DI-ACRO SHEAR NO. 1 

Trims. or squares . duplicated 
stampings, cuts strips, makes 
slits or notches. Shearing width 
6". All DI-ACRO Machines are 
accurate to .001". 

Send for Catalog 
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O’NEIL-IRWIN MFG. CO. 


322 Sth AVENUE, S. 
MINNEAPOLIS, MINN. 


CANNON SOUND PLUGS AND RECEPTACLES 

NOW STOCKED IN NEW YORK— The Cannon Electric De 
velopment Co. of Los Angeles has appointed us as distributors o 
their Bound plugs and receptacles. Here is more evidence of Termi¬ 
nal's regular and reliable delivery of essential materials in the faci 
of trying conditions. 

TERMINAL RADIO CORF. r « West 4 sth Street 1 

2 stores in New York City fln .-..t .. r-._ 

VAnderbilt 6-5050 L 80 CortWt Street J 

! 

f 




______ r 


CRYSTALS by H fl IP®'WHEM 

The Hipower Crystal Company, one of America's oldest and largest 
manufacturers of precision crystal units, is able to offer the broadcaster 
and manufacturer attractive prices because of their large production 
and the exclusive Hipower grinding process. Whatever your crystal 
need may be, Hipower can supply it. Write today for full information. 

HIPOWER CRYSTAL CO. 

Sales Division—-205 W, Wacber Drive, Chicago 
Factory—2035 Charleston Street, Chicago, III. 
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We See ... 

(Continued from page 2) 
way towards completion of these new 
plans. 

To understand and appreciate the 
trend of metals and materials, it is im¬ 
perative that daily reports, either in the 
press or association bulletins, be studied 
with care. Prudent analysis will pro¬ 
vide an accurate scope of just where the 
situation stands. I say ‘‘prudent 
analysis,” for today we are prone to rush 
through these data, accept hysterical 
headlines in many instances as the crux 
of the story and let matters stand. The 
appearance of these misinterpreted facts 
is not due to negligence or insincerity, 
but rather to the vague knowledge of the 
industry and its problems at the com¬ 
mand of some of the reporters and those 
making the assignments. This situation 
has become a serious hazard and corres¬ 
pondingly steps are being taken to make 
suitable adjustments. Notwithstanding, 
an effective understanding of the prob¬ 
lem by the engineer or executive will 
serve to provide a true picture, regard¬ 
less of the distortion displayed in the 
dispatch. 

There is no doubt that we are now go¬ 
ing through some violent and sweeping 
industrial changes, with many more to 
come. It will not be a simple matter 
to adjust ourselves to this new way of 
operation, but it will have to be done. 
We might as well face the facts, ac¬ 
climate ourselves and institute all our 
new plans with care, precision and clear 
thinking, and not the haphazard way the 
enemy wants us to. It's the only way 
to succeed NOW. 

ANOTHER MEMBER OF THE 20 YEAR 
broadcasting club is WOR, a notable 
event that was celebrated on February 
22d. Progress certainly receiyes a high 
order priority rating in the advance¬ 
ments made by WOR. Starting with the 
‘high power of the day—250 watts', 
today they are among the nation's pow¬ 
erful network station with 50,000 watts 
on a-m and 10,000 watts on f-m To the 
capable engineering-operating staff head¬ 
ed by Jack Poppele and to the executive 
staff headed by Alfred McCosker, Julius 
Seebach and Theodore Streibert, our 
warmest congratulations for a grand 
job 1 


our hats off to James S. Knowlson, 
who is doing such splendid work in the 
War Production Board, as Director of 
Industry Operations. It is gratifying to 
know that a radio man was chosen for 
this all-important post, and that his out¬ 
standing work now more than attests to 
the soundness of that choice.—L. W. 
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CREI 

ARMS YOU 

with the ability 
to succeed! 

—whether your job today may be 
in the armed forces or in industry i 

e You owe it to your employer—to your 
country—to work at top efficiency, to do the 
very best job you know how . . . and you owe 
it to yourself and to your family to prepare 
NOW to make secure your career in radio 
after the war is over. ABILITY is always 
recognized, no matter what or where the job. 
CREI specialized training in Practical Radio 
Engineering has a proven background of 
results to assure success to any professional 
radioman who has the ambition and desire 
to increase his technical ability. 5,000 radio¬ 
men can’t be wrong! They’re the men who 
have already turned to CREI for the ad¬ 
vanced training they realize is necessary for 
success. May zee help you? 
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LIT TEL FUSE 
Midget Mercury Switch 



Cut-away shows anti- 
splash baffle. 


Has wide and increas¬ 
ing range of use: For 
auto glove and trunk 
compartments, thermo¬ 
stat circuits, refrigera¬ 
tors, radio door lights, 
sliding panel light, in¬ 
dicator circuits, safes, 
etc. 



free Booklet 
Sent 


Write for Details 
and Free Book Now 

If you are a professional radio¬ 
man and want to make more 
money—let us prove to you we 
have something you need to 
qualify for the BETTER job 
opportunities that can be yours. 
To help us intelligently answer 
your inquiry — please state 
briefly your education, radio ex¬ 
perience and present position. 


Baffle on end of electrode prevents light flickering 
(as when car 16 on rough road). Central position 
of electrode makes it operative in any position. 

For circuits to 25 volts AC or DC, non-inductive, 
and currents up to 6 amps, at 6 volts, and \}/% amps, 
at 25 volts. Whatever your application write us. 
Can be designed in several different types . Let us 
show you how it fits. 


No. 1303 —High Votage 
Fuse Mounting 


CAPITOL RADIO 

ENGINEERING INSTITUTE 

Dept. CO-2, 3224 - 16th ST., N. W., WASH., D. C. 


For 1000 volt fuses. 1" wide, 3 3 /4" long, 
thick. Overall height 1-3/16. Dependable. Send 
for catalog. 


LITTE LFUSE INC. 

4751 RAVENSWOOD AVE. _ CHICAGO, ILL. 
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Premax Antennas 


For defense and communications serv¬ 
ice, Premax Antennas, strong yet 
light-weight and fully adjustable, 
meet the needs for ship-to-shore, ma¬ 
rine, mobile, police and other uses. 
Send for special Bulletin showing 
telescoping Antennas and Mountings. 



Division Chisholm-Ryder Co. t Inc. 

4213 Highland Ave., Niagara Falls, N. Y. 


—MIC©— 

ENGRAVER 



For lettering panels of steel, aluminum, 
brass, or bakelite, or for marking fin¬ 
ished apparatus. 

A sturdy machine for routine production 
as well as occasional engraving. 

Attachments increase its versatility to 
include large work on flat or curved sur¬ 
faces. 

Excellent engraving can be produced by 
an inexperienced operator. 

Prompt delivery. Catalogue on request. 

Priced from $115 with Type 

Mico Instrument Co. 

18 ARROW STREET 

CAMBRIDGE, MASS. 
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^ A GRACIOUS HOST - 
FROM COAST TO COAST 
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Manufacturers — 

If you need engineers or 
technicians, make known 
your requirements in 

COMMUNICATIONS 

The type of men you want 
will read your advertisement. 
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B _ ELYING the popular conception of a craftsman . . . 
a long-bearded gent whose great-grandfather also 
made fine watches ... is the modern shop worker 
whose mechanical skill equals, and often exceeds, that of the 
Old World mechanic. Even in this modern age of mass pro¬ 
duction there is more fine craftsmanship shown than the Old 
World ever dreamed possible. 

General Radio, in the manufacture of precision electrical 
measuring apparatus, has its share of craftsmen whose fine 
mechanical skill is of the highest order. Take P. A. Sharpe, for 
example. He came to General Radio in 1924 to assemble 
intermediate-frequency transformers. Then in 1926 he grad¬ 
uated to the assembly of broadcast-receiver variable con¬ 
densers. After a brief session with hot-wire meters, thermo¬ 
couples and string oscillographs ... all with enough delicate 
parts to try the patience of a saint . . . Sharpe returned to 
condenser manufacture. 

Since 1930 Sharpe has devoted his entire time to the manu¬ 
facture of precision condensers, both the stock laboratory type 
and the even more precise "bath-tub" models used In com¬ 
mercial and governmental frequency meters and similar pre¬ 
cision equipment. 


If there is doubt that true craftsmanship is required to 
assemble one of these precision condensers, you should drop 
in on Sharpe late some afternoon and watch him struggle with 
a row of condensers in the making, particularly on one of those 
days when nothing will seem to go together properly. The 
mechanical tolerances allowed for the numerous parts of a G-R 
precision condenser are so small that many times it is a feat 
even to assemble a group of these condensers! 

Percy Sharpe Is typical of the large majority of General 
Radio men, most of whom have been working for some years 
on only a few instruments. In the interest of quality G-R has 
limited its production to small lots so that each man will con¬ 
centrate on one or two instruments at a time. As a result G-R 
workmen know how to assemble G-R equipment rapidly and 
accurately no matter how complex the job is. In the assembly 
department G-R has never employed inexperienced and un¬ 
skilled workmen. 

All G-R apparatus is put together by men like Percy Sharpe, 
men who have been with the company for years and who will 
continue to show expert craftsmanship on G-R equipment for 
years to come. 


GENERAL RADIO COMPANY 

CAMBRIDGE, MASSACHUSETTS 

Branches in New York and Los Angeles - i 




























By Writing Mallory Contacts 
into Their Blueprints They’ve 
Tapped a Multi-Million Market! 

Electrical manufacturers used to sell plenty of fuses for household and 
light industrial use . . . but not because people enjoyed fussing with fuses. 
Has come the revolution. Ordinary switches and fuses are rapidly joining 
the bustle. Thousands of homes and factories are now equipped with 
Multi-Breakers. 

These light duty circuit breakers protect vital lighting and power circuits 
in many states. A typical Multi-Breaker includes bi-metallic strip actuation 
that permits harmless overloads; quick make and break; a visible trip 
indicator; and other features assuring long, trouble-free, easy operation 
... a joy to electrical contractors and owners alike. 

The vast majority of Multi-Breakers, made by several manufacturers, are 
equipped with contacts supplied by Mallory. Instead of conventional coin 
or fine silver as the contact material, Mallory has developed silver-tungsten 
and silver-molybdenum alloys that assure longer service life and better 
performance. 
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Here’s a good example of how Mallory engineers . . . versed in contact 
and contact assembly problems . . . and with years of laboratory and plant 
experience . . . have supplied the right answer to a demand by electrical 
engineers, salesmen, contractors, architects, and ultimate users for a 
trouble-free product. 

Can’t we do the same for you? While your designs are still on 
the drafting board? Your Mallory representative will be glad to 
discuss your specific problems at your convenience. 

Data-On-The-Spot! Mallory Contact Catalog . 

Complete information on every phase of electrical 
contact selection , design and service. You need it for 
your technical library . Write today. No obligation. 

P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA • Cab/e Address — PELMALLO 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
NON FERROUS ALLOYS, POWDERED METAL ALLOYS 



























